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XI

PREFACE.

Cottage construction involves much consideration on account of the limitations

of expenditure, which essentially form one of the most important factors in the

design and execution of this class of work, and for this reason the subject is an

interesting one.

At the same time the question of satisfactory and economical cottage building

is one of national interest, owing to the urgent need of healthy and convenient

dwellings for all classes of workers who cannot afford to pay anything but the

lowest of rentals ; and with the constant increase in the price of materials and
labour the problem becomes more and more difficult with the progress of time.

The use of concrete for all the main portions of the structure has increased

during the last few years and this material can claim many advantages over

other materials as regards initial cost, durability and ease of execution which

render it worthy of study as a possible solution to the problem.

There are many points to be considered in cottage work and it is necessary

to develop a type of building which will combine sound work with economy.

This can only be accomplished by a skilful application of cheap and efficient

construction to a well-planned simple and convenient design.

The local conditions existing in the vicinity of a cottage site will have some
effect on the class of structure, both as regards appearance and accommodation,
and the best results will generally be obtained when the designer works on lines

which are to some extent based on these local conditions, unless such conditions

are of a very low standard.

Concrete is the one material with which full advantage can be taken of local

conditions, as local materials and labour can be utilised, and in this respect it is,

therefore, the ideal material.

No hard and fast rule can be laid down for cottage work, and attempts to

standardise types have not generally proved successful. Some good results

might possibly be produced, however, by more standardisation of doors, windows
and other features, as such standardisation will allow of economies to be effected

without any sacrifice of quality in material.

A great deal of unsatisfactory cottage construction has, unfortunately,

been executed in the past, owing to misguided efforts to reduce the cost to a figure

inconsistent with reasonable expenditure. One of the objects of this book is

to give sound information as to the use of concrete, which will enable those respon-

sible for the conception and execution of this form of construction to produce
good work without incurring unnecessary expense.

Various prices are given which illustrate the saving that can be effected over
other materials, and, although these are, in every case, those obtaining prior

to the outbreak of war, such comparisons will be more than justified at the present
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time owing to the increase in price of the majority of building materials being

greater than tliat which has occurred with concrete. There are also other difficul-

ties with regard to many materials which will retard their use, as for example,

timber, which is practically unobtainable for this class of work, while the output

of the brickyards is very limited, and in some cases has ceased altogether. Thus,

the user will do well seriously to consider the question before making a selection,

apart from the important question of expense.

Endeavours have been made in this book to deal with both the design of

cottages and the practical application of concrete, and many examples of satis-

factory cottages which have been executed in this material are given, which will

be conclusive evidence as to its adaptability. Many of the designs are of a very

high standard and they indicate successful types of cottages apart from any

question of material.

The book has been written for the use of builders and building owners, as

well as for professional men, and notes are therefore given as to the methods

that should be adopted in organising the work, both in the yard and on the site.

The question of labour-saving devices is arousing considerable attention at

the present time, and as it was felt that the book would not be complete without

some reference to these, notes are given on the chief items to be considered.

Sections are also given on tile-making and fence posts, as these are daily

becoming more important items of concrete work, and where the staff and

appliances are in existence for block-making, it will be of great benefit as regards

cost, if full advantage is taken of these to produce other types of concrete

articles.

The use of concrete on the farm is of such importance that a chapter is

devoted to this part of the subject, together with a chapter on small garages.

Thanks arc due to the authors of the several designs which are published and

particularly to Mr. Arnold Mitchell for the drawings and specification of the

excellent design which is given on page 140, this being the outcome of many years

of practical experience in cottage work.

Special acknowledgment must also be made to " Concrete and Constructional

Engineering " and the publishers of " Everyday Uses of Portland Cement " for

a large amount of useful information and the loan of many illustrations which

occur throughout the book. Various manufacturers of concrete block machines

have kindly given particulars of work executed with their appliances and these

have greatly assisted in making the volume complete. Two illustrations of

American work are reproduced by kind permission from " Concrete," U.S.A.

It is hoped that the book will prove both interesting and instructive to estate

owners, members of the architectural profession and contractors, there being no

existing treatise on this important subject, and if it affords some assistance in the

solution of the problem of cheap and efficient houses for the working classes its

objects will be fully achieved,

A. L.

Langwith, 1918.



MATERIALS AND METHODS OF CONSTRUCTION.

CONCRETE COTTAGES AND SMALL BUILDINGS.

CHAPTER I.

MATERIALS AND METHODS OF CONSTRUCTION.

Section I.

ACCOMMODATION AND PLANNING.

The methods of construction will be affected to some extent by the type

of plan adopted, and this point should not be overlooked when efforts are being

made to produce economical buildings.

The amount of accommodation to be provided will naturally be governed by

the class of occupier for which the cottages are designed ; but there is a minimum
limit which should govern all plans, and where a large scheme is proposed, it will

usually be found satisfactory to provide two or three types varying from those

providing the minimum accommodation to others which are more generously

planned. In the smallest type the minimum accommodation will be a fair size

living room, a scullery with bath, and three bedrooms, with the usual larder,

W.C. and space for fuel ; while in the largest type a sitting room will be given

in addition to the living room, and the bedrooms will be of the same number,

but slightly larger in size. \Vlien space and expenditure permit a separate bath-

room is preferable to having the bath in the scullery, as suggested above.

The best type of plan is that which is the most simple and compact, and

novel types will invariably be found more expensive than a straightforward arrange-

ment. The chief point to keep in view is the planning of the different apartments

in convenient relationship to one another without any waste of space, such as is

given with unnecessary passages and .staircase landings. The fireplaces should

be grouped to allow of the flues being combined into the minimum number of

chimney stacks, and the points from which drainage is necessary should be kept

adjacent to one another to avoid the formation of drains around the whole or

greater part of the building. The bungalow type of cottage will produce a saving

in cost under certain circumstances, and the construction is much facilitated in

this class of structure, but its adoption is not always possible or advisable, as, for

example, when the area of ground is limited or the levels are unsatisfactory.

Detached or semi-detached cottages are usually preferred by the occupants,

but these will prove more expensive than those erected in groups of four or six.

When larger groups are built, additional expense is incurred by providing separate

access to the back of each cottage, and the arrangement is usually not so

(8265) c
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convenient ; and this leads to the general rule that, on the grounds of expense,

convenience and appearance, the best method to adopt is that of grouping the

cottages into sets of four and six where a number are to be built.

These notes are only intended to cover the general principles, and do not

claim to cover the whole aspect of cottage planning, as it is a matter upon which

a great deal could be written.

MATERIALS.

Concrete in some form or other has been used in cottage construction for many
years, and it cannot in any sense be described as a new material. Its extensive

application, however, to sections of the building other than foundations, such as

for walls and floors has only recently been tried on anything like a large scale,

and its merits and possibilities are now being realised. It has several advantages

as compared with other materials, and not the least of these is the fact that it

will prove to be cheaper than any other type of material which gives permanent

construction. Concrete is durable, easily manufactured and very adaptable, and
buildings constructed of this material will be fire-resisting, free from vermin and
weatherproof, while an artistic design can be reproduced at the minimum cost.

There are two things which have retarded the more extensive use of concrete in

cottage buildings, and these are :—(i) The restrictions of obsolete bye-laws which

were framed many years ago for dealing with other materials, and which do not

recognise the possibilities of concrete. These bye-laws need revision in order to

bring them up-to-date, when advantage might be taken of the benefits conferred

by modem discovery and progress, and there is some mdication that the fact is

being realised. (2) The prejudice that appears to exist in the minds of many
designers and builders against the use of concrete for anything but foundations,

to which use it has been applied for so many years. This prejudice \\ill be found

in all cases where innovation is suggested in the building industr3^ and it requires

much time and many examples of good work to remove such feeling. The use of

concrete for cottage work has, however, made great progress recently, and the

need of economical and well constructed buildings of this class has led to a better

realisation of its excellent qualities. The concrete used in cottage construction

can be divided into three classes, viz.^—(i) plain concrete
; (2) concrete block

;

and (3) reinforced concrete. The first mentioned will be used in some form or

other in practically every building ; the second is the type generally employed
for walls ; and the third is adapted for upper floors and roofs, and occasionally

for walls.

Plain Concrete.—Good concrete can usually be made with materials the

bulk of which is obtainable in the vicinity of the work to be executed, and this

fact, combined with the possibility of using unskilled local labour—provided

there is proper supervision—enables cottage work to be carried out at a very

low rate if full advantage is taken of these possibilities.

A clean, coarse aggregate, of varying size, clean sharp sand and good quality

Portland cement, are necessary for making good concrete, and it should be so

proportioned as to afford the necessary strength with the greatest economy.
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In selecting the coarse material the products of the locality in which the

work is situated should be carefully investigated, and the best of these adopted

if suitable material cannot be obtained on the actual site itself. It must be

remembered that the expense of conveying large quantities of aggregate from

a distance to the site will not allow the work to be done cheaply, and it will not

be found necessary if proper inquiries are made at the outset. In some districts

ballast will be available, and in others stone will be found ; and when both ai^e

readily obtainable the merits and accessibility of both should be considered.

Other classes of aggregate may be used as given below.

Notes.

Pit Gravel is available in many neighbourhoods, but is frequently mixed with clayey

or argillaceous matter, which makes it suitable for garden paths, but not for concrete, unless

it is eliminated by washing, a troublesome process. Its suitability can be ascertained by
squeezing some in the hand, and if it retains its shape it is owmg to its clayey particles, or

by stirring some in a pail of water, quite a rough and ready method in common use. If the

latter is discoloured to any extent it is unsuitable unless washed again and again.

Brick and Pottery Refuse is a good aggregate if broken to a suitable size, the latter

depending upon the purpose it is for, but none larger than would pass a i|-in. mesh ; the

smaller the bulk of concrete the finer should be the aggregate. It should not be of uniform

size, but graded to that of coarse sand, that the concrete may be homogeneous, or dense

throughout. Some experience soon determines this. Breaking \^ith a hand hammer does

not give good grading results ; nothing is better than a Blake crusher operated by steam

power. If the materials are clean, washing is not absolutely necessary, but all materials

that have passed through fire or through a crusher are coated mth impalpable dust, which

it is desirable to eliminate. This is easily performed when mixing the concrete on a movable

wooden platform, by sloping the latter slightly to enable the washings to run away, not

enough to carry therewith the sand-size portions of the aggregate. The washing should be

performed by adding water to the measured heap on the board, while two men—one on each

side—turn it over with shovels, wliile another rakes it about with a long-handled two-pronged

rake. If the water is directed to a sump hole, and water has passed away, a thick pasty

mass is the result.

Field Flints and Chalk Flints picked from the surface of agricultural land or found

embedded in chalk make excellent concrete if crushed, and require no admixture of sand cm-

other ingredients if the crusher is set to the necessary size, but cannot be broken by haiitl

to produce proper grading, and should be washed as previously described.

Brick and Stone Debris from buildings in process of demolition come under the same
description as brick-yard debris, except that old mortar should be got rid of as far as prac-

ticable. If the concrete is to be used for walls that have to be plastered, chimney bricks

should be avoided, the soot hanging thereto penetrates and discolours both lime and cement

mortar, and tliis cannot be remedied.

Stone Quarry Refuse should be passed through a crusher ; it is too flaky in character

otherwise. IMost quarries possess crushers for the purpose. It should be washed as

described for brick-j-ard debris.

River Gravel obtainable from the beds of rivers and their tributaries is usually a good

aggregate if clean ; but this is not always the case, it is often mixed with mud arising from

the soil which is washed in from the banks on either side, but which depends largely on

whether it is a quick-running stream or the reverse. The mud is easily removed by wasliing

on the mixing platform, as described previously. Clay is sometimes present in the form of

small balls, and these should be removed when the washing is done, as they will be easily

recognised. If it contains too large a proportion of the sandy element, the latter should

be screened out and used for lime or cement mortar. Too much sand—no matter the kind

—weakens the concrete.

(8265) c 2
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Ashes or Cinders from boiler furnaces make good concrete, but require grading, and

•hould be tree from other substances, such as cotton-waste, soot from boiler tubes, etc.

They may contain fine coal particles, but experiments made in the United States proved

that these were not injurious if not more than 5 per cent, was in evidence. Some electric

lighting and gas works crush and screen the cinders suitable for concrete purposes.

Ashes from locomotives are usually clean and well adapted for concrete purposes, and

most railway companies supply them delivered at any of their stations at a nominal charge^

but care should be taken that they do not come from a line where lias limestone abounds.

Some railway companies allow their drivers to utilise fragments in the boiler furnaces to

economise coal, •with a view of obtaining the gratuity which is granted them for low con-

sumption. These fragments when mixed with the ashes are converted into lime, and not

distinguishable. Being slow slaking, the latter may not occur until after the concrete has

been in place for some time, when irreparable rupture takes place. This applies to the

L. and S.W. and some portions of the Midland lines, and possibly to others.

Stone.—If stone is to be used it is best when it breaks in a cubical form, as that which

breaks in flat layers, such as shale or slate, does not make so dense and compact a concrete

as the former. The stone should be crushed to a size dependent on the purpose for which

it is intended. For mass concrete stones up to 2 J in. in diameter may be used, but for walls

and floors it should be broken to J in. diameter. The finer portions of broken stone need

not be sifted from the larger, as these will assist in filling up the voids, and it is preferable

to have material with varying size particles. The quantity of dust should, however, be

measured, and if an excess of 10 per cent, of the coarse material is present it should be screened

out or considered as forming part of the sand, and the quantity of the latter material to be

added should be decreased accordingly.

The coarse material should never be dirty, as the dirt tends to prevent the cementing

medium from adhering to the surface of the material with the result that the concrete will be

weak.

Sand.—The sand in concrete should be considered as including all particles

which are under j in. in size, whether in the form of stone dust formed by the

crushing of the coarse material, or in the form of added material. The sand

should be clean and sharp, and should have varying size grains. A very fine

sand is undesirable, as it is liable to contain a large quantity of fine particles of

loam or dust, and it will also contain more voids.

Cement.—The cement should be of the best possible kind, and it will not be

found economical to use a cheap and inferior article, because so much of the

quality of the finished concrete depends upon this factor. The material should

be specified as " the best English Portland cement to comply with the British

Standard Specification," as this will ensure a satisfactory cement.

A complete treatise dealing with all the materials used in making cement

has been published by The Associated Portland Cement Manufacturers (1900),

Ltd., entitled " Everyday Uses of Portland Cement," together with much
information on the making of concrete, and the reader is referred to this volume

for a description of the measuring and mixing of concrete generally.

CONCRETE BLOCKS.

Concrete in the form of blocks specially moulded and hardened before use

has been more extensively adopted for cottage work than any other tj^pe of this

material, and there are several reasons for this. Some of the advantages are

as follows :

—

(i) They can be made on the site or in the immediate vicinity, and thus
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the cost of carting is reduced to a minimum, especially when the coarse material

is at hand.

{2) They are cheaper than brick or stone.

(3) They can be made by unskilled labour, under proper supervision.

(4) The cost of laying is less expensive than brickwork, on account of the

larger size of the blocks.

(5) A considerable saving in mortar is effected as compared with brick-

work, as there are fewer joints.

(6) The construction is durable, strong and iire-rcsisting.

(7) The air spaces in the walls result in a satisfactory temperature inside

the building.

(8) Pipes and wires can be concealed in the air spaces in the walls.

(9) The internal plastering is reduced to a minimum, as a good surface can

generally be obtained with one coat of material only instead of two, as necessi-

tated on brick.

The blocks may be made either by the wet process or the dry process, but,

generally speaking, the latter is adopted, as with this method the block can be

withdrawn from the mould immediately it is made, whereas with the wet process,

sufficient time must be given for the block to harden before it can be handled

and this calls for a large number of moulds.

Blocks made by the wet process are more impervious, as a rule, when the

same materials and proportions are adopted ; but perfectly satisfactory blocks

can be made by the dry process, especially where a facing mixture of a richer

quality is employed.

In the dry process only a small quantity of water is added, which makes

the materials bind together under pressure, and retain their form when the

mould is removed. They should have a consistency which will permit of the

mixed materials being squeezed together in the hand to any shape, and remain

thus when the hand is opened. As much water as possible should be used, pro-

vided the materials will not fall and the block fail when it is being removed from

the machine, because, if the mixture is too dry, the blocks are liable to be weak

and porous.

The main body of the block, as distinct from the facing, should be made

of good materials, well mixed, and all the essential points which apply to coarse

material, sand and cement, as given for plain concrete, apply with equal force

to block work. The coarse aggregate should be of varying size, particles from

I in. downward, and the water used for mixing should be clean, free from oil,

acid, strong alkalies or vegetable matter. The proportions of the ingredients

should be i cement, 2 sand and 4 of coarse aggregate, or i cement, 2J sand and

4 coarse aggregate.

When the materials are measured and mixed they are filled into the mould

in layers, and consolidated by pressing or tamping by hand, and, generally

speaking, the latter method is the more satisfactory and the one most commonly

adopted.

^/ben a facing mixture is adopted for hollow blocks it should be composed
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of I part Portland crment and 2 j)arts good clean sand, and it nttd only be about

^ in. thick. In some work crushed granite or stone mixed with cement in the

proportions of 2 or 2J to i is employed, and in some cases colouring matter is

added to produce a desired tint. (See page 42).

The machine used in block making can be classified generally as either " face

down "or " side face," and perfectly satisfactory blocks can be made with cither.

Some notes on the types of machines, the method of using and the points to con-

sider in the selection, are given in Chapter III (Practical Information for Builders).

Curing of Blocks.—When the blocks are made they must be carefully seasoned

or cured before being used in the work, and a large amount of work is spoilt

through insufficient attention being paid to this point. In the case of natural

curing the blocks should be protected from the sun and wind for at least seven

days after making, and as very little water is used in the manufacture they must

be frequently sprinkled to allow the action of the cement to develop fully. The

first sprinkling should be given as soon as possible without washing out the

cement, and in no case should the blocks be allowed to get dry during the first

week. They should be left on their bottom boards for 48 hours, or until they

can be handled without injury, and frost should not be allowed to affect them-

After one week the blocks can be placed in an open yard if the weather is at

all suitable, and they should remain there and not be used until they are four

weeks old. In the case of steam curing, they are placed in a special chamber

containing an atmosphere of steam saturated with moisture for a period of

at least 48 hours, after which the blocks are removed and stored for another

12 to 14 days. As a general rule, natural curing is to be preferred of the two

methods, and that will be the most suitable one for such work as will be under-

taken by the builder with a moderate size business.

There are many varieties of concrete blocks, and some of these are illustrated

in Fig. I. The size of the hollow blocks will vary from 32 in. by 9 in. by 9 in.

to 18 in. by 9 in. by 9 in., but it is not wise to adopt the largest size, especially

in cottage work, as they will be out of proportion to the scale of the building,

and, furthermore, they are not economical, as they weigh about 135 to 140 lb.

and it requires two men to lift them into position. The best size to use is 18 in.

by 9 in. by 9 in., which is equal to 12 bricks.

Surface Finish.—The blocks may be finished with a plain face, or they may
have a "rock face" or be "sparrow-pecked." The rock face is particularly

adapted for quoins and similar features.

The most general size for solid blocks is 18 in. by 9 in. bj' 4I in. thick for

external walls and for internal partitions 18 in. by 9 in. by 2| or 3 in. thick.

In the case of hollow blocks, the cavities should not exceed one-third the

bearing surface, and the material around the cavities should be 2^ in. thick. A
less thickness than 2 in. should never be adopted. The bye-laws in some districts

stipulate that with concrete blocks in external walls no portion of the concrete

shall be less than 4J in. thick, and when such a requirement has to be met the

use of hollow blocks is prohibited and the only way to comply with the bye-laws

is to build continuous cavity walls, consisting of two 4|- in. solid walls connected
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togetlior with wall tics. It is in such cases that the solid blocks i8 in. by 9 in.

by 4^ in. mentioned above are used.

In the Regulations of the London County Council it states that where hollow

concrete blocks arc used in external walls thay shall conform to the following

requirements :

—

(a) The aggregate thickness, including any cavity, shall be at least 8| in.,

measured at right angles to the face of the wall.

{b) The sides shall be at least 2 in. thick.

(c) The ends and any interior partitions shall be at least i in. thick.

{d) The clear unsupported span of any part of any side, end or interior

partition shall not be more than four times the least thickness of such part.

(e) The aggregate thickness of the material shall be at least Gin. measured at

right angles to the face of the wall.

The requirements are quite reasonable and in accordance with good work,

and the only point which calls for particular mention is the last item, which states

that the aggregate thickness of the material shall be at least 6 in. This means

that with the ordinary t3'pe of hollow block the material at the front and back

must be 3 in. thick in each case, whereas a thickness of 2j or 2i in. is quite sufficient

and has been commonly adopted in the past for good work.

Before leaving the subject of concrete blocks it is interesting to note some

of the remarks on this method of construction as given in the report of the Depart-

mental Committee on Buildings for Small Holdings. Careful inquiry was made
into the value of concrete for structural purposes in connection with small hold-

ings, and it was found that blocks were more commonly used than any other

form. The following are extracts from the Report which was published in 1913,

since when good progress has been made and the standard of the work has been

raised.
" Concrete Blocks.—This method of construction is the one which we have found

to be most commonly adopted. It is the simplest, and the existence of various

machines for turning out blocks on a large scale makes the system easier of adoption

than methods which involve more continuous supervision as the work of construction

proceeds. For this reason, perhaps, it is the method which gives the most uneven
results. We inspected a considerable number of houses built upon this system, and
nearly always found that wet had driven through the walls. In some few instances

the blocks were so porous as to make the houses unfit for habitation. We also found
that the majority of the houses inspected showed a tendency to develop vertical

cracks extending the whole height of the walls, not only through the joints, but

across the blocks themselves. These cracks increased the difficulty of securing a

dry interior. In fairness, however, to the builders of some of the concrete block

houses that we saw, and in defence of the method itself, it must be added that we
inspected one example of a number of such houses, which was entirely satisfactory,

the houses being pleasing in appearance, well proportioned (a result not always easy

to achieve in handling a unit so large as the ordmary concrete block), free from cracks

and thoroughly dry inside.

" The actual design of the concrete block has not been thought out so well in

this country as in the case of a patent block used in Sweden, which provides for almost

continuous air space. Hitherto blocks have usually been moulded with an air space

in the centre, the inner and outer portions being connected at the ends. If the con-

crete is porous damp is likely to strike through these solid portions. For this reason
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the method of laying double slabs on edge so as to form a wall with a continuous

cavity is being adopted in some places, and this method, if the work is carried out

properly, is calculated to ensure a dry wall, even with concrete that is slightly porous.

" Whatever opinion may be held as to the practicability of utilising concrete on

any extensive scale in connection with the equipment of small holdings, it cannot be

doubted that there are likely to be great developments in concrete construction, and,

in spite of all the difficulties that exist at present in securing a reliable result v/ith

single buildings of concrete erected under ordinary rural conditions, wc have seen

enough examples to convince us that efforts should be made to develop the use of

this material."

If these extracts are analj'sed it will be seen that the Committee came to the

conclusion that— (i) good, dry houses can be erected with hollow block walls
;

(2) there are likely to be great developments in concrete construction ; and (3)

efforts should be made to develop the use of this material. When these conclu-

sions are considered in conjunction with the fact that many of the houses

inspected showed cracks and dampness, it would appear that the Committee

were satisfied that these defects were caused by bad materials and workmanship,

such as will be found in any class of construction, and this fact renders it neces-

sary that the subject of concrete work in cottage building be properly studied

by all those interested in the use of the material, and sufficient care be taken

in the execution and supervision of the work. Pro\aded the materials are properly

selected and dealt with as described in this book and good supervision is exercised,

there is no doubt whatever that perfectly satisfactory results can and have been

obtained with concrete block construction, and there is no justification for pre-

judice against this type of work, because some examples can be found where

defects are to be seen, as the same condition of affairs will prevail in eveiy class

of material used in building work, ft will always be found to be economical

to produce good work what evei material is employed, as bad work entails expense

in making repairs at the expiration of the maintenance period provided for in

all properly dra^^^l-up contiacts, and, in addition, the reputation of the builder

is affected by unsatisfactory workmanship. One of the most common causes

of failure in the use of concrete blocks is that of insufficient curing, and too much
stress cannot be laid on this point.

REINFORCED CONCRETE.

The materials for reinforced concrete must conform to all the essentials of

first-class work, and the notes given in connection with plain concrete will apply

to this type of construction also. The steel should comply with the British

Standard Specification, and the work be executed in accordance with a proper

specification drawn up by a competent architect or engineer.

The use of reinforced concrete generally is not extensively adopted for

cottage work, as it is not necessary ; and it will not prove economical to provide

steel for the sake of reducing the concrete, as the former is an expensive material,

and its use is only justified where heavy loads have to be carried or exceptional

circumstances are met with. It is, however, very useful, and often employed

for lintels, floors^ roofs and such portions of the work, and, when judiciously
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applied, it will prove an excellent material for those purposes. It should be

designed by a thoroughly competent designer and not carried out by any rulc-

of-thumb method, and it should be kept as simple in character as possible.

Some examples of its application to small buildings are given in the notes dealing

with the details of construction.

I Note. Shell Discard Steel.—At the present time, when it is exceedingly

/ difficult to obtain steel, it may be of interest and useful to mention that

r Shell Discard Steel has been used by many engineers engaged on reinforced

concrete structures with most satisfactorj' results.

Section II.

METHODS AND DETAILS OF CONSTRUCTION.

All portions of cottage construction are of importance, but the method of

forming the walls is the one that will commend itself as being of primary import-

ance, because it forms the weight-bearing part of the building, while at the same

time keeping out the weather. The cost of the walls will also constitute the

largest factor in determining the cost of the whole structure, and the details of

this section of the construction will be taken first.

Walls.

Concrete wall construction can be divided into t3'pes under the following

heads :

—

(i) Hollow and solid blocks.

(2) Concrete, either plain or reinforced, filled in between vertical shuttering

built up in siht.

(3) Concrete filled into moulds laid horizontally on tlie ground, each mould

producing one side of the building, which is raised into position when sufficiently

hardened.

(4) Concrete in a more or less liquid state, poured into wood or iron moulds

erected complete to the form of the structure. As an example of this work
mention may be made of Mr. Edison's " poured cottages."

Concrete Block Walls.

When hollow blocks are used they must be 9 in. thick, including the cavity,

and they may be built directly on to a plain concrete foundation. This founda-

tion should project at least 6 in. on cither side of the blocks, making a total

width of I ft. 9 in. as a minimum. The thickness should be governed to a certain

extent by the nature of the soil, but where this is satisfactory the thickness

should be 9 in. A very general practice is to make the foundation concrete

2 ft. wide and 9 in. thick. If the soil is of a clayey nature or likely to be much
affected by atmospheric influence, the foundations should be carried down below

the level of such influence in order to prevent the wall being endangered by the

movement which occurs after change of temperature. This precaution is seldom

taken in cheap work, and, in consequence, cracks occur owing to settlement

and movement, with the result that much expense is incurred in underpinning
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or other repairs. Where the soil is iiKiinly gravel or composed of rock the

foundations need only be taken the minimum distance below the surface, viz.,

12 to i8 in., and considerable saving will be effected where this is possible, both

in digging and walling.

Walls constructed with hollow blocks will not prove so satisfactory as those

built with a continuous cavity for the reasons mentioned under solid blocks {see

page 14.)

An important item in the construction of concrete block walls is that of

a sUm:\H. i'tr^^1^
Figs. 2 and j.

working to suit the unit length which is being employed, both as regards the

total length of the wall and in the placing and size of the openings. The bond

will be given by placing the blocks at the corners at right angles to one another,

so that the quoin is 18 in. wide in one course and 9 in. in the next, and so on.

This will also give the maximum strength, and no special pieces are necessary.

In working along the length of the wall the openings should be arranged

to coincide with the ends of the blocks in one set of courses, half blocks being

used in the other courses, and the width of the openings should be .some multiple

of the length of the block employed. The height of the openings should
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also be worked in to suit the depth of the courses, as the appearance will not be

satisfactory if the blocks have to be cut into odd lengths or the courses are not

continuous, and, in addition, unnecessary expense and labour will be caused.

These details should always be carefully worked out on the drawings before the

work is commenced, and, although it will take some time and trouble in the

first instance, the designer will be repaid by the results obtained in the actual

structure. After such details have been prepared for one or two cottages, it will

be found comparatively easy and quick to draw out subsequent work on the

same basis. An example of the spacing of the blocks is given in Figs. 2 and 3,

wliich show alternate courses at the

comer of a cottage, and in Fig. 5, wliere

the elevation is indicated.

In the plan of Course A there are

three complete blocks between the

window and the comer of the building,

and the centre line of the window thus

coincides with the centre of the room,

wliich is 12 ft. wide. This necessitates

half blocks in Course B to obtain the

bond, but no odd lengths are required,

and the work is quite straightfonvard.

The width of the window is shown as

4 ft. 6 in., which is equal to the length

of three blocks ; but it could be in-

creased, provided that some multiple of

a block was maintained. The next

width that could be emplo3'ed would

be 4 ft. 6 in. plus i ft. 6 in., giving a

total of 6 ft., and in this case the half

block next to the window would occur

in Course A instead of Course B ; while,

if the opening is made equal to five

blocks in width or 7 ft., the half blocks

will remain as shown, and there will

be one whole block less in each course

between the window and the corner.

This example should serve to illustrate the importance of working to some

multiple of a block, as it will be realised that with a window, say, 5 ft. 6 in.

wide, considerable labour would be involved to make a satisfactory finish and extra

expense would be incurred. A section of the wall is given in Fig. 4, and here it will

be seen that the courses are worked up from the foundation, and the opening

arranged to suit . Concrete lintels and cills should be used with the concrete blocks

as shown, and some notes on these will be given later. The arrangements shown

in these diagrams are purely for the purpose of explaining the general lay-out of the

blocks, and need not be adhered to provided the principle of working to suit the size

J"lG. 4.
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of the blocks is realised and the openings and walls arranged accordingly. The
wall is placed directl}^ on to the plain concrete foundation as given in the section,

and a method of supporting the wall plate under the ground floor joists where

a wooden floor of this type is employed is suggested. The damp course is

inserted 6 in. above the ground level, and extended through the wall and under

the plate above mentioned. In building the wall the blocks should be carried

up as uniformly as possible in the different portions of the work, and they should

be bedded in cement mortar composed of 2| or 3 parts of clean, sharp sand, and

I part of Portland cement. The joints should be about 3/16 in. thick, and well

flushed up both on bed and at the ends of the blocks ; but care should be taken

to keep the hollow spaces clear of the mortar, to allow as much freedom for air

circulation as possible.

If mortar is dropped into the spaces there is also a tendency for dampness

to be conducted through the wall, as such material is not at all compact, and it

often connects up the outer and inner divisions of the block.

All the external waUs should be carried up to the underside of the roof, and

arranged in such manner that all the courses are complete. Splayed blocks,

having one edge moulded at the same angle as the pitch of the roof are easily

made on the block machine, and these should be used for the top course under

the eaves and also where gables occur, as this method avoids cutting and ensures

the work being executed without a number of small pieces, which are a source

of weakness.
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All flues and chimney stacks should be built with blocks moulded for the

purpose, these being made to take from one to four flues according to the require-

ments, and different sized blocks are employed to give the necessary bond. An
alternate method is to build the chimney breasts and flues up to the level of the

roof with concrete bricks, these being about the same size as an ordinary clay

brick and made in a similar manner to the blocks. If these bricks are used the

work is executed in the same manner as ordinary brickwork, but the blocks must

be used for the exposed work of the chimney stack above the roof level if a uni-

form appearance is to be obtained.

Concrete Bricks.—Concrete biicks can sometimes be used for internal work in

conjunction with concrete blocks, to some advantage, and if several cottages

are being built it is advisable to have some available on the site. Bricks made

with an aggregate of coke breeze arc commonly employed in all classes of work

for the purpose of providing a fixing, and they are especially useful in

concrete block cottages in some situations.

Where walls built of hollow blocks are to be rendered or coated externally

with rough cast the appearance as regards bonding and small pieces is not so

important, and the work is usually not so thoroughly thought out, but at the same

time it is preferable to work out the spacing and build the walls as if there was

to be no outside coating, because in this way the work will be of a higher quality

as regards strength and weather resistance, and there is no excuse for scamping

because the defects will be hidden.

Solid Concrete Blocks.—Wlien solid blocks are used for the external walls

they are built with a cavity, usually 2 in. wide, between two 4J thicknesses of

concrete. The blocks being generally 18 in. by g in. by 4I in., they are built on

edge to give a course 9 in. high and 4I in. thick, and the total thickness of the

wall becomes 11 in. In building on the plain concrete foundation it is usual

to commence by laying one course of blocks on the fiat, viz., a course 4^ in. high

and 18 in. wide, which is bedded carefully on to the mass concrete to form a level

seating for the cavity blocks, which, as above-mentioned, arc stood on edge.

Up to the present time experience has proved that this type of construction,

viz., two thicknesses of concrete blocks with a cavitj' between, is the most satis-

factory one to employ for domestic work, there being a continuous air space

which ensures a dry interior to the dwelling, and the serious trouble which fre-

quently occurs owing to interior condensation is avoided. In the case of hollow

blocks it is necessary to make tliem as non-absorbent as possible in order to render

them weather tight, and this has the effect of making the inside surface unable

to absorb moisture condensed out of the atmosphere.

A typical section of the foundations of cavity wall is given in Fig. i,

where the method of laying the first course will be seen. The damp course

should be inserted, above the ground level, and it should extend through

the two thicknesses in separate layers and not be carried across the cavity, as is

sometimes done, otherwise any moisture which finds its way into the cavity will

run down on to the damp course and the cavity will become a form of gutter.

This moisture will in time soak through the inner thickness of concrete and the
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whole object of the cavity will be defeated. By executing the work as shown on

the section any water in the cavity will drop to a point below the damp course,

and if the moisture passes through the inner wall below the level of the latter

no damage will be done, as it will be unable to rise up into the work above the

floor. The inner and outer divisions of the wall are tied together with wall ties,

one, at least, of these being provided for every square yard of walling. The ties

should be galvanised or tarred and sanded, and they should have a dip or twist

in the centre of their length which will prevent water running across them from

the outer to the inner division. In placing them in the work they should be

staggered, i.e., a tie should be placed in the centre of the space between the ties

immediately above and below, and care should be taken that mortar is not allowed

to drop on to the ties and remain there, as this will prevent the twist or dip

being effective in throwmg off the water.

All window and door frames which occur in cavity walls, where the head is

exposed to the possibility of water dropping down the cavity, should be covered

by a layer of impervious material, which is built into the two thicknesses across

the cavity to form a kind of gutter with the ends carried beyond the width of

the frame to throw all water clear. In good class work 4 lbs. lead is often adopted

for this, but in cheap cottage work zinc can be used, or one of the many good

waterproof coverings which are on the market. It must be understood that

the outer thickness of walling, which is only 4! in. thick, cannot be

entirely weatherproof, and the object of the cavity is to form a break

between the outer and inner surfaces which will prevent the actual passage of

moisture, and any woodwork in the cavity which is not protected wdll be liable

to become damp and also conduct damp to the inside of the house. The cavity

should be well ventilated at the top and bottom to ensure a free circulation of

air, as this will assist in keeping it as dry as possible. The remarks as to the neces-

sity of spacing the openings to suit the size of the blocks, and similar notes given

in connection with the use of hollow blocks, apply with equal force in the case of

cavity blocks.

Internal Walls, Partitions.—The building of the internal walls and par-

titions will be a simple matter and follow the lines adopted in all cottage work,

with the exception that concrete slabs will be wholly used instead of being only

partly used as is often the case in brick structures.

The internal partitions can be divided roughly into three types, viz. (i) those

separating one cottage from the adjacent one
; (2) partitions carrying weight ;

and (3) partitions not carrying weight. The first mentioned will obviously

constitute a party wall, and it must be constructed of the same thickness as the

external walls, with the exception that no cavity need be employed as there is

no question of keeping out the weather, and it is preferable to use hollow blocks

9 in. thick instead of using cavity blocks even if the latter are employed in other

parts of the structure. A proper foundation must be provided and the work

constructed in a thorough manner with blocks which have not been moulded

with a specially hard or smooth face, except in sculleries and such places

where no plaster is going to be applied as a finishing coat.
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Partitions which arc carrying weight should be constructed with sound

blocks suitable for the purpose, and in many cases on the ground floor where

loads from the first floor will have to be taken, it is advisable to use solid

blocks 4^ in. thick, similar to those employed in cavity walls, as this will

give a very strong partition. In many instances it M'ill be quite suflicient to

use slabs 3 in. in thickness, and where they are of minor importance 2| in. slabs

will suffice.

For partitions which do not carry any weight the slabs can be 18 in. by

9 in. by 2 or 2-| in., and in the case of those on the upper floor it is advisable

to use coke breeze concrete, because this will make the construction as light as

possible and prove a cheap and effective method.

The construction will always be more satisfactory if the partitions on the

upper floor can be planned to come immediately over those below, but when this

is not possible effective means of support must be provided at the first floor level

to prevent any tendency on the part of the partition to sag downwards, as in that

case cracks will occur. Where the first floor is of concrete the support is a simple

matter, but where a wooden floor is adopted bridging pieces between the joists

will be necessary. It must be remembered that where wooden framed partitions

are used they can be made wholly or partly self-supporting, except for the bear-

ings at the ends, but a concrete slab partition must have support throughout its

length, and such support should be sufiiciently stiff to prevent deflection when
movement is taking place on the floor adjoining the partition.

The slabs used for all partition work should be moulded with a groove or

joggle on the outer edges to form a good key between adjacent slabs, and they

should be jointed with cement mortar. Where door openings occur in ordinary

partitions the frames should be built in as the work proceeds, and a small fillet

should be attached to the frame to fit into the groove of the slabs on either side

to provide lateral support and generally stiffen the work. At the top of the open-

ing the slabs are merely built on to the head of the frame, and thus no lintel or

arch is requued.

Some examples of cottages erected with concrete blocks are given in Figs. 6

to 31, as showing the actual practical application of this method of construction,

and the successful results obtained should be suflicient evidence as to the

suitability of the material for this class of work.

The fii-st examples. Figs. 6, 7, 8, show some concrete cottages erected by the

Waj'ford Tenants, Ltd., on their estate at Wayford, in the parish of Stalliam,

N.E. Norfolk. In comparison with the existing cottages in the district, which are

of the usual type of poorlj^-liglited, badly ventilated, unsanitary farm labourer's

cottages, the new concrete dwellings show to a remarkable advantage from the

point of view of efficiency and economy.

The cottages showTi are built practically entirely of concrete. The walls

are of concrete blocks 18 m. by 9 in. by 4^ in. All external walls are 10 in. in

thickness. This allows for a i-in. cavity between the two 4|-in. blocks.

The partition walls are all built of blocks 4^ in. thick. The floors are kept

well above the ground level. The height between floor and ceiling is 7 fl. 10 in.
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throughout, and there is at least one large casement window in each room, so

arranged that it is possible to have a part open without inconvenience during the

severest weather.

A special feature of the cottages is the roofing tiles, which are absolutely

weatherproof. They are made of concrete, as are also the flooring tiles or

quarries. Both of these being glazed, give the buildings a neat finish. These

tiles work out considerably cheaper than the ordinary flat or pin (clay)

tile.

One of the cottages shown in the illustrations is of bungalow type, the rooms

are commodious, and the roof is so arranged that two bedrooms could be made

in it with little expense if required ; but under the present arrangements it will

be utilised for a storage loft.

The sizes of the rooms are as follows :—Living room, 16 ft. by 11 ft. ; kitchen,

II ft. by 9 ft. ; larder, 5 ft. by 4 ft. ; three bedrooms, 14 ft. 6 in. by 10 ft.,

II ft. by 9 ft., and 11 ft. by 8 ft. respectively ; with a coal store, 6 ft. by 5 ft.

Each room is well lighted and ventilated. The ceilings are of " Beavor

Board," which is composed of pure wood-pulp, and which gives the appearance

of a panel ceiling when finished.

At the back of each house there is an underground tank for the storage of

rain-water. This is built of concrete blocks made specially for this purpose.

The cover is of reinforced concrete, with a manhole in the centre. A small pump
is connected from this for the use of rain-water in the house. The size of the

tank is 6 ft. diameter by 6 ft. deep. Thickness of blocks, 4 in.

Special consideration has been given to an efficient drinking-water supply

for the cottages, of which there will eventually be fourteen or more. The supply

main is 2 in. diameter, and is fed from a concrete reservoir situated on the highest

point of the property. This is fed from a well some 200 yards distant from the

reservoir. This well is 6 ft. in diameter and is also formed of concrete blocks.

The reservoir is 20 ft. square by 5 ft. deep, the walls being 9 in. in thickness.

Forty tons of concrete were used in its construction, and the work was com-
pleted in one day. The capacity of the reservoir is 10,000 gallons, and the

natural elevation gives sufficient fall to obtain the required pressure to supply

the fourteen cottages to be erected on the estate.

The cost of the bungalow cottage illustrated here was £185 complete. By the

use of blocks a saving of 75 per cent, in the jointing material is effected. Less

plaster is also required for the walls, as the surface is less rough than in the case

of bricks.

It must be mentioned that all blocks, roofing tiles and quarries were made
on the estate.

The second type of cottage showTi has the following accommodation,
namely : Three rooms on the ground floor, with a scullery and larder, and three

rooms on the top floor.

The living room is 16 ft. by 10 ft. 8 in., whilst the scullery is 8 ft. by
10 ft. 8 in., the larder 6 ft. by 4 ft. 3 in. The dimensions of the remainmg two
rooms on the ground floor are 14 ft. 6 in. by 9 ft. and 11 ft. by 8 ft. The three

(826s) D
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bedrooms on the top floor arc each 12 ft. by 10 ft. The total cost of this cottage,

including painting and distempering, was ;t200.

The cost of laying blocks (the size of which is as mdicated above, and there-

fore each block equals six bricks) was £3 6s. per 1,000, whilst the cost of laying

bricks is 15s. per 1,000 at least. Therefore, to cover an area of 1,000 blocks,

6,000 bricks are needed, the laying of which would cost £4 10s.

This work was executed under the supervision of Mr. B. F. Hartley, the

works manager, who was responsible for the design of the reservoir and the

moulds for the concrete blocks, &c.

The illustrations, Figs. 9 and 24, show some cottages which have been erected

in connection with a further extension of the Kilkenny woodworkers, woollen

mills and tobacco plantation industries, which are being fostered under the

patronage of the Right Hon. Ellen Countess Dowager of Desart, for whom they

have been designed and erected by Mr. F. W. Kiddie, architect, of Talbot's Inch.

The plans show a most economical arrangement of rooms, no space being lost,

the provision of a large living room and good sized scullery, containing a bath,

being particularly suitable for the cottager. It will be noted that three bed-

rooms are provided. The grouping of the fireplaces is a most economical arrange-

ment, as one set of breasts and stacks serves two houses.

The outside appearance is most artistic and pleasing, the contrast afforded

by the " rock "-faced blocks on the ground floor and rough cast on the first floor,

and again by the red fibrocement tiles, being extremely satisfactory.

The large gabled windows, which really serve two cottages, are a feature

which quite takes the houses out of the commonplace of cottage elevations.

The white-paled fence gives a clean and neat finish to the whole, while the

block gate piers add to the substantial appearance.

The whole scheme is a marked indication as to the way Portland cement

is entering into modern life. The outer walls are built with " Winget " cement

blocks, the partition walls with " Winget " cement slabs, the floors of concrete

and the roof with fibrocement sheetmg and fibrocement tiles.

An interesting example is that where Messrs. Cubitt, of Gray's Inn Road,

were requested to ascertain, from actual experiment, at what cost a pair of

working men's cottages could be built, all the resources of a large firm being

concentrated upon its solution.

The result of their work is most instructi^'e, and undoubtedly a real step

forward has been made.

Cottage building has mostly been in the hands of the small builder, and for

obvious reasons. The single cottage, or the pair of cottages, present so small a

total of expenditure, that the ordinary percentage of builders' profit is a quite

inadequate return to the large firm, unless by means of standardisation, the

emploj^ment of new methods and the use of cheaper materials, first cost can be

brought down. It is in the reduction of first cost that the work here described

is so remarkably successful.

The elementary conditions of the problem dealt with by Messrs. Cubitt

were

:
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Cottages at Wayford, Norfolk.
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FCOKJ^ ELEVATIOM

FieST MODE PL^KI

Figs, io and ii.—Plans of Messrs. Cubitt's Cottages.
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(i) The cottage must have adequate accommodation.

The standard of accommodation in a labourer's cottage is not a fixed thing,

but for the purposes of this experiment the schedule provided in the Depart-

mental Committee's report—the Committee of which Mr. Christopher Tumor
was chairman—was adopted as one generally acceptable.

(2) The cottage must conform to the medical officer's view of what is right

and necessary for a healthy habitation.

(3) The cottage must comply with the regulations of the Local Authority.

For the purposes of this experiment the London Building Act of the London

County Council, and the model building b5^-laws of the Local Government Board

for rural districts, are together the standard adopted.

The whole matter was placed in the hands of Mr. Arnold Mitchell, whose

experience in cottage work, loyal co-operation and initiative, ensured success, if

success was possible.

To the conditions imposed upon him Mr. Mitchell added a fourth, viz., that

—

as in all new cottages he is concerned with—all three bedrooms must be upon an

upper floor. It is often economical to put one of the bedrooms upon the ground

level. Where, however, this is done the room is seldom, if ever, used as a bed-

room. Mr. Christopher Turnor is emphatic upon the need for this proper dis-

tribution of the rooms.

Each of the cottages built comprises an excellent living room, 165 sq. ft.

in area, with good cooking range, a dresser, and with boarded floor ; a 65-ft. sq.

washhouse, with hob stove, copper and sink ; a good larder, fuel store and

detached closet—^these all upon the ground floor. An entrance lobby is pro-

vided, and a good well-lit staircase leading up to three bedrooms upon the upper

floor. The largest bedroom has an area of 144 sq. ft., and has a good fireplace,

and the smaller ones each with 65 ft. sq. A paved area in the rear of the cottage

is included, covering 100 sq. ft. in area, and, in addition, there is a good shed,

available as wood store, tool house or bicj^cle shed.

This pair of cottages has been actually built for £250 the pair.

Wliere a larger number is erected in one place, and at one time, the cost

might work out slightly lower, but any considerable reduction is hardly possible.

To this amount must be added what is necessary for the builder's establishment

charges and his profit.

The whole of the walling is carried out in Portland cement concrete, and

the whole of the roof covering is carried out in Portland cement tihng. The

structure throughout, excepting only the timber work to roof and upper floor, is

made with Portland cement ; and it is this thorough substitution of Portland

cement for the more usual building materials which has gone a long way to

achieve the result.

In adopting this material, its limitations were also recognised. It was

borne in mind that the very excellence of its qualities had often been the source

of its undoing where used in cottage building. An ordinary cement concrete

wall is so close and homogeneous in its structure, so impervious in its nature, as

to present a condensing wall surface quite unfitted for habitable rooms. Cottage
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walling, to be good walling, must be of less unyielding material ; a material

which absorbs the moisture in the atmosphere, instead of condensing it upon its

surface.

To this end hollow concrete blocks were employed, and these hollow blocks

were made of ash, or cinder, in place of the hard material commonly used.

BivCl^. ELe'v'AJION

ll"f«7s5—J-

FCOMT ELEVA.'^iOM

Figs. 12 and 13.

—

Messrs. Cubitt's Cottages.

Provided combustion had been perfect and no sulphur remained in the ash,

the refuse from the dust-destructor made an ideal aggregate for this purpose ; the

blocks would be light, and they would be porous ; the material was exceedingly

cheap ; and so the strange sight was seen of refuse being delivered on to the site,

and an American concrete-block-making machine at work turning out the most

excellent building material.
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On another portion of the site a tile-making machine was turning out eighteen
large red roofing tiles per hour made of cement and sand. Ashes are no good
for tile manufacture. It is just as important to have the roof covering non-
absorbent and damp-proof as it is to have the internal walling porous and
absorbent. The hollow concrete blocks are rendered externally with cement
and sand, and they make a good key for the plastering inside. Wliere no plaster-

ing is required the waUing blocks are finished in the machine with a smooth face,

and built up ready in the wall for whitening without further labour. All this

makes for cheapness, whilst for strength and durability there is no doubt whatever
the advantage is upon the side of the cement over other material.

The same economical care exercised in the structure was extended to other

LJ

m
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Fig. 14.

—

Messrs. Cubitt's Cottages.

portions of the building. The cheapest scantlings of timber were employed
;

a reduction of something like 50 per cent, was secured on the joinery cost

—

this by putting the contract out to joinery mills who specialise upon this class of

work. Special prices, upon the assurance of large orders, were secured for the

ranges, for the grates, and for the ironmongery—^prices which will be available

to all who apply for them.

The plans are sufficiently detailed to speak for themselves.

The above work was carried out by Messrs. Cubitt, at the request of the

Associated Portland Cement Manufacturers (1900). Ltd.

Some very good examples of cottages constructed with concrete blocks are

provided in the scheme carried out for the Crajrford Cottage Society in Kent,

under the direction of the Rural Housing Organisation Society.

The estate is a fairly large one, and the scheme includes 457 cottages and five

sites for public buildings, while portions of the land are given up to a recreation

ground, village green, bowling green and various allotments, the last-mentioned
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being in addition to the large gardens that are to be provided to each cottage,

as shown in Fig. 15.

The site adjoins the River Cray, and is quite close to the village of Crajrford

and but a few minutes' walk from the extensive works of Messrs. Vickers. The
concrete cottages were executed by the Cottage Construction Co., of 16-17, Devon-

shire Square, E.C., and they form the best types of this class of work in the

Fig. 16.

—
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Fig. 17.

—

Ground Floor.

Cottages at Crayford, Kent.

vicinity of London, and an interesting comparison is afforded between concrete

blocks and brickwork, as regards economy and speed of erection in cottage work,

which tends to show the former to advantage.

The same type of plan has been adopted for the whole of the cottages now
under construction and completed, but the elevations are varied to avoid mono-
tony. Each dwelling has a frontage of 24 ft. 4^ in., and a depth of 17 ft. for the

main building, with a projection of 6 ft. for a length of 12 ft. at the rear of the
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ground floor. The accommodation on the ground floor consists of a Hving room
15 ft. 6 in. by 11 ft., a parlour 12 ft. 4I in. by 9 ft., a scullery, containing bath, a

larder, w.c, and fuel store, and on the first floor three bedrooms are provided, the

largest being 15 ft. 6 in. by 9 ft. and the smallest 8 ft. 3 in. by 7 ft. 9 in.

Figs. 19 .\nd 20.

—

Cross Section and Back Elevation of Cottages at Crayfokd.

Each floor has a height of 8 ft. in the clear, and the disposition of the rooms is

shown in the plans illustrated in Figs. 16 and 17.

The contract cost per cottage erected with concrete blocks, without extras,

works out from ;fi75 to £179, and it is interesting to note that the same con-

tractors' price for the brick cottages was ;^I5 more than this per cottage. The
difference in cost amounts to a considerable sum when applied to the whole



28 CONCRETE COTTAGES AND SMALL BUILDINGS.

scheme, and there is no doubt that with tlic methods employed in this instance

the concrete block construction is superior to the brickwork. The extras refer

to gables and hipped roofs necessary to secure external variation. The cost of

these is proportional]}' moderate.

The external walls are constiiicted with a thickness of 9 in., the concrete

blocks being 9 in. by 9 in. by 16 in., and they are built directly on to the concrete

foundation, which is about 2 ft. wide and 9 in. thick. The internal divisions

are all built with 2|- in. breeze concrete partition slabs made on the same machines

as the concrete blocks. The whole of the chimney breasts, flues and stacks are

built with the blocks, blocks being moulded for the flues, and different sizes being

employed to give the necessary bond. The gables are also finished at the top

course with blocks having one end splayed to suit the pitch of the roof, and by

this method the " rackmg back " is performed without the introduction of small

filling pieces, which are generally employed in inferior work. The window and

other openings are generally spanned b}' a wood lintel, but relieving arches com-

posed of the blocks are built over same to take the superimposed load and

transmit it direct to the wall on either side of the openings. Splayed blocks were

used in many cases to avoid sharp angles at the sides of openings in the interior

of the building, and no trouble has been spared in those minor details which affect

the character of the finished structure. The bedroom floor is const nictcd with

ordinary wood joists boarded on top and plastered below, and the ground floor

is finished with boarding fixed to splayed fillets bedded in the surface concrete.

The whole of the exterior walls and chimney stacks are rendered with cement

and sand containing a waterproofing material, and finished with rough-cast,

thus eliminating any possibility of dampness penetrating the walls, these being

only 9 in. thick, and not built of blocks moulded with concrete gauged to give

the maximum resistance to percolation of water. The whole of the interior walls

are plastered, with the exception of the scullery, in which they are finisheel

with distemper applied directly to the concrete blocks, and the appearance is

very satisfactory.

Various photographs of the work at different stages and after completion

are given in the photographic views, and it will be seen that the appearance is

quite satisfactory from the artistic point of view, although the elevations are

extremely simple. It will, of course, be obvious that, in cases where the walls

are finished with rough-cast, as here described, the appearance is the same as

that obtained with brick buildings which are treated externally with the same

material, and the concrete block construction is cheaper and undoubtedly

stronger.

The blocks employed in the work are made with a mixture consisting of

five parts of ballast and one part of Portland cement. The ballast was obtainable

in the vicinity of the site, and merely required screening to remove any large

stones which would not pass a |-in. mesh, as it was very clean and contained a

satisfactory amount of good sand. The blocks were moulded semi-wet and allowed

to season for a minimum period of fourteen days before being built in the work,

and they have a much longer period when in position to harden before being
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Blocks Laid Out for Seasoning, Crayford.

Fig. 22.—A Cottage at Crayford, Kent, before Rough Casting.
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covered up. No wetting of the blocks was necessary during seasoning up as the

weather was excessively wet, and in fact the work was executed during the worst

possible weather conditions.

The blocks also required to be protected during the frosts, and in spite of

adverse conditions they are very sound and strong. It is roughly estimated that

80,000 blocks were required for the first 50 cottages, and the whole of these were

made on the site with four machines supplied by Winget, Ltd., 25, Victoria

Street, Westminster, S.W.

Endeavours have been made to construct cottages for £150 each, and Mr.

St. Loe Strachey, the Editor of The Spectator, to whom we are indebted for our

illustrations, brought forward an instance where he has had cottages erected with

concrete blocks built for his gardeners at that figure. We reproduce below the

letter which appeared in The Spectator in which Mr. Strachey gives his personal

experiences of these buildings :

—

" The question of the cheaper housing of the people in rural districts—the

problem of the cheap cottage—is still with us. Indeed, it maybe said that it is

destined to become more acute. There are signs that we shall obtain, owing

to various agencies, a considerable increase of small holdings. But new small

holdings require houses and buildings for the small holders. Meantime the spread

of industries, great and small, into the country is increasing the demand for cot-

tages. May I give your readers an account of how I was able to build a pair of

cottages for £300—-that is, for ;i^i5o each.

" The first thing to settle upon was a form of construction which would be

cheap, and at the same time durable. Luckily for me, a local builder of intelli-

gence had visitedthe first Cheap Cottages Exhibition, held at Letchworth in 1905.

What he saw there induced him to adopt the system of building with concrete

blocks, and he designed for himself a cheap but very practical machine which

turns out excellent blocks (composed of Portland cement and gravel) 18 in. long,

9 in. high and 9 in. thick, with two square holes in the middle, holes which prac-

tically make the wall a hollow wall. These blocks are not only in themselves

cheaper than a group of bricks of equivalent bulk, but they have the advantage

of very greatly decreasing the builder's labour bill. The use of so large a unit,

though it is a unit not too big for a man to handle, especially if he has the help

of a little simple tackle, makes the walls ' rise like an exhalation.' Another

advantage is that the cost of haulage is distinctly lessened. The house arrives on

the site in the form of a big heap of gravel and a great many bags of Portland

cement. All that is then wanted is a good supply of water. The next thing is to

bring the very simple block-making machine, which can come upon a hand-cart,

and to set to worK ti fWcLkl^ Ihe^biocliB, which can best be described as giant cement-

bricks. The making is very easy, and can be done by unskilled labour as long

as the labourers are conscientious as to the manner in which they mix the material.

The blocks, as soon as made, are ranged in rows round the foundations of the house,

which are dug out in the usual way. The concrete blocks are in a month quite

set enough to build with, and the process of hardening them goes on rapidly. The
inside wall, even if left by itself as it is in the scullery and other offices, is by no
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means impossibly rough ; but in the Uving rooms it is, of course, covered with a

hard plaster, which goes direct on to the wall. The inside partition walls are

built with thinner cement blocks.

" It will be noticed that the chimneys are all grouped together in the middle

of the house, an arrangement which is economical not only of blocks in the

building, but of fuel in the future. Also the staircase rises out of the kitchen-

sitting room, and is not boxed in. This is done in order to increase the air

space of the room and to save charges. The greater part of the visible wood-

work outside is tarred, but the actual window frames are painted.

" The chief objection which will be raised to the house is that there is no

sitting room or ' front room.' I admit that I expected that this would prove

a source of difficulty, but I am glad to say that it has not proved so. As a

matter of fact, the scullery is so near that everything except the application of

the heat to the meat is performed in the scullery.

" I add my builder's account. It v/ill be seen that practically there is no profit

for the builder, and I must acknowledge with thanks my builder's loyal co-

operation with me to keep the price down. Of course, one cannot expect

builders to work for a possible profit of about i| per cent., but in many cases it

is not necessary to allow for a builder's profit. On a great number of estates the

cottages are built by the estate masons and carpenters. My contention is that

in these cases landlords who will take the trouble to study economy in every

particular can build thoroughly comfortable and sanitary cottages for ;fi50,

or rather pairs of cottages for ;£300. I may add that I had to buy the gravel

for the blocks at a neighbouring gravel pit and have it hauled to the site. If

the site on which the cottages had been built had either been ' sharp ' sand or

gravel, the blocks could have been made from the material dug out of the founda-

tions. In that case the total cost might have been reduced by ;^i6.

" Approximate Detailed Net Cost of each Part of the Work.

Making plans and setting out cottage .

.

Digging gravel and sand, and haulage to site . .

Making the concrete blocks, including cement

Digging footings, building walls, including cement

Making doors and windows, including timber and fittings

Framing joists and floors, partitions and roof, including timber

Tiles for roof and lead for gutter and fixing ditto

Making and fixing stairs and linings and shelves, including materials

Lathing and plastering, including materials

E.C. fittings, sinks, coppers, cooking stoves, grates, eaves-guttering

and pipes, and staining and varnishing

Builder's profit, to cover use of tackle .

.

In districts where bricks cannot be cheaply obtained, and in cases, too,

where there is a heavy cartage required on materials from the local station,

concrete has a distinct field of usefulness. In such conditions, too, it is not

always possible to use stone, and, indeed, where local stone is obtainable, the

£
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Fig. 2t.—Mr. St. Loe Strachey's Cottages Built of Concrete Blocks.

Fig. 26.—A Workman's Bungalow Dwelling.
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cost of dwellings is often very high. In all such ciicumstances, without excep-

tion, suitable aggregates can be obtained for the making of concrete, and the

only cartage that has to be done is that of the cement, timber and fittings. A
small moulding machine for blocks can be carted to the site, and blocks quickly

and cheaply turned out, Mr. St, Leo Strach^y's example of how to build a

concrete house at £150 is of material service, because it is applicable in any part

of the country,
^"""^

Following this subject of suitable cottages for agricultural labourers, an

illustration of a workman's dwelling of the bungalow type is given in Fig, 26

which was constructed of brickwork. This example has particular interest,

because it shows the application of reinforced concrete in the construction of a

flat roof. This was constructed of reinforced concrete 4I in, thick, and forms

an excellent tie to the walls. The cills are of concrete, also the window and door

heads. The eaves project 15 in., and the roof pitches to one point, the rain-

water being thus taken off by one down-spout. The low cost of this roof effected

a great saving over any other durable material. The whole of the cottage area

was covered with 6 in. of cement concrete. The by-laws permit the use of lime

concrete for this purpose ; but considering the cheap price of cement nowadays

and its far superior qualities, it is the general custom to apply Portland cement

concrete, and lime concrete is falling into desuetude.

The cost of the cottage was ;^i6o, including foundation work. Repairs,

rates and ground rent are charged at £2 5s., and this, with interest on the loan,

would allow for a rent of 3s. 6d. per week. There are three bedrooms. In this

case also the kitchen and sitting room are combined (19 ft. by 14 ft.), and there

is a washhouse at the back.

The dwelling in question was built by Mr. Fred Ballard, of Colwall, Malvern,

who is a member of the Herefordshire County Council Small Holdings Com-

mittee and Health Committee.

Fig. 27 shows some cottages erected at Wrotham, Kent, which are very

satisfactory both in appearance and construction.

One pair of cottages was designed by Mr. Arnold Mitchell, and the cost of

same is £138 each. The accommodation comprises two living rooms, 9 ft. 3 in.

by 8 ft. 3 in., and 14 ft. 8 in. by 9 ft. 3 in. ; a scullery, 8 ft. by 8 ft. ; and

there are three bedrooms measuring 11 ft. 3 in. by 8 ft., 7 ft. by 8 ft. 9 in., and

15 ft. by 8 ft. 3 in. respectively.

Two pairs were designed by Messrs. Stanley Barrett and Driver. These

have worked out at £156 per cottage, and the ground floor of each contains two

hving rooms, 9 ft. 9 in. by 9 ft., and 12 ft. 9 in. by 12 ft. ; further, a scullery,

8 ft. 6 in. by 8 ft. ; and on the first floor there are three bedrooms, measuring

15 ft. 9 in. by 9 ft., 9 ft. by 8 ft., and 12 ft. by 7 ft.

Two pairs were designed by Messrs, McDermot and Co., and cost £183 each

cottage. The accommodation here comprises two living rooms, 11 ft. by 10 ft.

and II ft. 9 in. by 13 ft. 11 in. respectively ; further, a scullery, 5 ft. 6 in. by

7 ft. ; and three bedrooms of the following dimensions, 16 ft. 9 in. by 9 ft.,

10 ft. 2 in. by 8 ft., and 13 ft, by 8 ft, 6 in.
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The remaining two pairs were designed by Mr. Pinkerlon and cost £196

each cottage. These contain a living room, 10 ft. 8 in. by 10 ft. 4^ in. ; a

kitchen, 12 ft. 6 in. by 13 ft. 6 in. ; a passage, 5 ft. 9 in. by 10 ft. 8 in. ; a

scullery, 4 ft. 9 in. by 12 ft. ; and three bedrooms, 10 ft. 8 in. by 13 ft., 11 ft. 3 in.

by 8 ft., and 9 ft. 6 in. by 10 ft.

All the cottages were erected entirely of concrete. The outside walls were

built of 9-in. hollow concrete blocks made on an American block machine and on a

" Winget " machine supplied by Messrs. Winget, Ltd., of Newcastle-on-Tyne.

The inner walls were built of concrete slabs made partly on a " Winget
"

machine and partly on a " Perfection " machine.

The blocks and slabs were made on the site, and consisted of three parts

breeze, 2 parts sand and i part cement. The outside walls were cement and lime

rough cast.

The ground floors were finished with i-in. floor boards nailed on direct to the

pitched and tarred breeze concrete.

All the cottages were roofed with red " Record " concrete tiles, also made

on the site on a " Record " machine. It is stated that the low cost of the

buildings was to some extent due to the use of these tiles, which are made of

2 or 3 parts clean sharp sand and i part cement. It is stated that they have

proved waterproof and stormproof.

The illustrations. Figs. 28 to 31 show some cottages built at Whitlinghain

Sewage Farm, Norwich, of concrete. The blocks were moulded on the site on a

" Winget " machine, the gravel being raised on the farm. The cost of the cottages

was about the same as if they had been built of local bricks, perhaps somewhat

less. Approximately the total cost, including the blocks, was about £i,yoo.

All the walls are hollow. There has never been a vestige of damp in any

of the cottages since they were built. They were completed some j^ears ago.

The cottages were designed by Mr. Arthur E. Collins, M.Inst. C.E., City

Engineer of Norwich.

Concrete in Situ.

The second type of concrete walling was given as that filled in between

shuttering built up in situ, cither as plain or reinforced concrete.

Although the method has not been so extensively employed as that of

building with blocks, it has been adopted in some cases for cottage work with

great success, and it is claimed by some designers to be cheaper than ordinary

block work.

The chief item in determining the cost, however, is that of shuttering and

it will not prove economical unless more than one cottage is to be erected, and

the shuttering can be used several times in repetition work. In a large scheme,

where many cottages of the same size and type are to be constnictcd, and the

forms are economically designed with proper regard for demolition and re-

erection, there is every possibility of the system proving cheap and efficient,

especially when there is a good supply of suitable aggregate available in the

immediate locality.

The loads to be carried in cottage work are so small as to be practically
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Figs. 28 and 29.

—

Concrete Cottages, Whitlingham, Norwich.
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negligible, and thus reinforcement is not required from the theoretical standpoint,

and calculations for beams, columns and panels to carry definite loads—as they

obtain in factory and similar work—are not made. The question of the use of

reinforcement has to be dealt with, however, from the practical aspect, as a

preventative for cracks which are liable to occur if large surfaces of thin plain

concrete are exposed to changes of temperature ; and for this reason it is advis-

able to insert a certain amount of steel in the form of small rods, wire or expanded

metal. The reinforcement need not be anything but a very small percentage

of the concrete used, and if small rods are used they will be spaced at wide dis-

tances. At all junctions of walls a certain amount of tie should be given, and it

is advisable to put some steel at the corners of door and window openings where

these occur, as such places are often sources of weakness as regards cracks.

Ordinary barbed wire has been successfully employed as reinforcement in some

cottage work, and, generally speaking, any material from J in. diameter steel

I rods down to hoop iron may be used, according to the position in the work.

The maximum size required will be | in. diameter rods, and these will only be

used for a few special purposes, such as lintels and any case where loads have to

be provided for.

Foundations to External Walls.—The foundations to the external walls are

usually formed with mass plain concrete, filled into the trenches in the ordinary

manner, and no special type is adopted or reinforcement used.

If the walls are to be reinforced, however, the vertical rods should be carried

down into the foundation concrete or short lengths should be inserted before

the concrete is set and left projecting upward to ensure a good connection between

the wall and foundation.

Thickness of Walls.—The thiclaiess of wall required will depend on various

considerations, apart from any question of bye-laws, such as {a) nature of materials

available for concrete
; (6) whether building is in very exposed situation : and

(c) nature of surface finish, to be applied to the wall, if any. The essential point

is, of course, that of making the wall weather-tight, and it will not matter if the

wall is 6 in. thick or 12 in. thick if the concrete is badly proportioned and mixed,

and is of a porous nature, because it will not be satisfactory. It is absolutely

necessary to employ good concrete which is proportioned and mixed to give a

dense mixture, and this must be filled in and thoroughly tamped. Generally

speaking, the thickness wiU be from 4 to 6 in., and provided the work is properly

executed the waUs will be weather-resisting without the addition of any surface

coating or special water-proofing compound. The addition of piers at the angles

and other suitable points is helpful, and they can be introduced to improve the

design if considered in conjunction with the elevations of the whole building.

When piers are employed the panels between can be constructed with con-

crete 4 in. thick only and will be found quite satisfactory if a little reinforcement

is added. Door and window frames should be cast in the work as it proceeds,

as this will save expense in the shuttering and they will be securely fixed, especially

if a few strips of hoop iron are attached or nails are driven in and left projecting

so as to come m the concrete when it is set.

(8265) E 2
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As before stated, reinforcement should be introduced in the walls for the

sake of preventing cracks, more especially in large areas. This reinforcement

may consist of light expanded metal or rods in the slabs, and where the latter

are employed they may be | in. diam. or \ in. diameter spaced at i8 in. or 24 in.

centre both horizontally and vertically. They should be liooked at the ends and

attached to vertical rods in the piers when the latter occur and the vertical rods

should be attached to the foundation concrete as before-mentioned.

Two I in. rods should be placed horizontally over each opening and extend

at least 6 in. on each side beyond the jambs, and diagonal rods should be placed

across the corners of such openings as near to the frame as possible. In all cases

of reinforcement for cottage work it is inadvisable to use large rods as they are

unnecessarily expensive and they will not be as effective as smaller steel spaced

more closely. Where a bearing for a wooden plate or other member is required

Fig. 32.

—

Showing Shutteking.

this should be formed by casting a small projecting course at the same time

as the remainder of the wall and some of the reinforcement should be bent so as to

come within such course.

Any other projections required, either for appearance or for such purposes

as supporting the gutter, should be treated in a similar manner and the whole

structure will then be homogeneous. The flues and fireplaces can also be cast

in concrete, when necessary, or they may be built of concrete bricks when the

design is of such a complicated character as to make the cost of shuttering pro-

hibitive, but in the latter case it is a good plan to provide a bond between the

walls and the bricks by leaving a certain amount of projecting rods in the former

which can be built into the joints of the latter.

Shuttering.—The shuttering is a very important item and must be carefully

considered if the work is to be economical. It must be the essence of simplicity

and capable of demolition without being damaged, while sufficiently stiff to prevent

bulging when the wet concrete is deposited. The type generally found most
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suitable consists of vertical posts, well secured at the foot , spaced at distances

apart up to 10 ft., with the minimum number of struts and ties to keep them rigid.

To the sides of these small fillets are screwed, into which boards, i in. thick,

can be fitted horizontally, these being cut to fit easily and placed in position as

required. The boards are stiffened, when the maximum length is employed,

by small vertical ledges about 3 in. by 2 in. placed on the outsides of the shutter-

ing and connected by cross bolts ^ in. diameter with loosely fitting nuts. At

the bottom of the wall a hole is bored in the boards for the bolt to pass through,

and at the top of each section the bolt passes over the topmost board.

The concrete is filled in for a height of four or five boards and allowed to

set sufficiently when the fillets are unscrewed, the boards withdrawn and raised

to the height required for the next section. The holes through the concrete

caused by the bolts connecting the ledgers can be filled up with cement and sand

well dri\-en in. The posts should be in one length and where of any height should

be tied horizontally by light braces, carried from post to post, at intervals in the

height.

There is no waste in forms of this type, especially where bolts and screws

are employed for the connections, and the material can be used repeatedly with-

out additional cutting if the work is standardised and the structures are a repeti-

tion. Generally speaking, the carpenter who is inexperienced in forms for con-

crete, makes the error of using too many nails in fixing the work together, with

the result that it is difficult to remove them where the concrete is set without

damage to the walls and the wood is invariably spoilt.

Internal Partitions.—In the case of internal partitions in this class of struc-

ture it will not prove economical to erect shuttering and cast them in situ, and

there is no necessity to execute the work in this manner, because there is no ques-

tion of making them weatherproof, and ordinary concrete partition slabs will prove

inexpensive and satisfactory or metal lathing and plaster may be used, according

to the requirements to be fulfilled as to weight carrying.

Some actual examples of the application of reinforced concrete in domestic

work are given in the following notes and illustrations (Figs. 33 to 36) which

deal with some bungalows erected at Carnegie, a suburb of Pittsburg, from the

designs of Mr. W. H. Parish, of Carnegie, Pa., U.S.A.

Each bungalow contains five large rooms and bathroom on the ground floor

and two rooms on the first floor.

The cellar walls are 8 in. thick, of monolithic concrete ; a 4 in. plate is laid

flush with the inner side of this wall, upon which the joists have a 4 in. bearing
;

another 2 in. by 4 in. plate is laid upon and spiked to the joist, and upon this

plate the studding (2 in. by 4 in.) is placed 16 in. on centre. Between these

studs is placed a form, i^ in. thick, flush with the inside of the studs, and held

in place by i in. strips at the top, middle and bottom of the studding. These

forms are removed when the concrete has set, leaving a i^-in. air space between

the concrete and the lath and plaster, which is ultimately placed on the studs.

A space of 2| in. is thus left between the inside form and the outer edge of the

studding, and there is a space of 4 in. on the cellar wall between the outer edge
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Fig. 33.

—

Showing Method of Building and Reinforcing Walls.

Fig. 34.—First Floor Plans. Reinforced Concrete Bungalows, Carnegie, Pa.

U.S.A.
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Figs. 35 and 36.

—

Reinforced Concrete Bungalows, at Carnegie, Pa., U.S.A.
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of the 2-in. by 4-in. frame and the outer edge of the cellar wall. An inch form

is rested on the cellar wall, held in place by a 2-in. by 6-in. timber placed opposite

each studding and held in place by a wire which passes around the studding and

is held 3 in. from the studding by a spacing block, which is removed as the con-

crete is put in. This makes a wall 2^ in. between and 3 in. outside of the studding,

or 5^ in. thick, which gives a wall of a total thickness, including the plaster on

the inside and the outside, of 8 in.

The outside wall is plastered after the forms have been removed. In order

to prevent cracking an angle iron 2 in. by 2 in. should be placed over each open-

ing, as the wood frames are not rigid. A No. 9 gauge wire is passed entirely

around the house and stapled to each stud, one below the windows, one half-

way up, and one above the windows, thus embedding the wire in the centre of the

concrete.

The concrete is mixed in proportion of one cement, three sand, and six machine

slag, and all the water that it will carry. The plaster used on the outside is in

proportion of one cement and two of sand, with sufficient lime putty to render it

plastic and readih^ trowelled.

The window and door frames are fitted in position before the forms are placed,

and great care is exercised to see that every space is filled with concrete.

The later houses are being constructed with concrete chimneys, with terra-

cotta flue linings, which is found to be much cheaper and better than brick. These

houses are heated with hot air furnaces at a cost not to exceed £5 per year.

The cost of construction was little more than for a first-class frame house.

Concrete Moulded Horizontally.

The third method of wall construction consists in filling the concrete into

large horizontal moulds so that one side of the complete structure is formed as

a large slab, and this is raised into its vertical position when sufficiently har-

dened.

This system has been used for cottage construction in some parts of the

country, and it ha,s some advantages over the method of casting concrete in

situ.

The shuttering is more simple, and very light timber may be used. The

concrete does not require to be hoisted to any height worth mentioning, and

the placing of the reinforcement is extremely simple. In casting the slab it is

also an easy matter to obtain such a good surface to the concrete that no plas-

tering whatever is required on the inside faces of the walls, and thus considerable

expense is saved.

The shuttering will consist merely of a level staging, for which purpose the

reverse sides of floor or roof boards may be used ; and on this the window and

door frames are laid in the correct positions. The concrete is then deposited

and screeded off to the right thickness. Where reinforcement is employed, this

is laid in position before concreting, and kept secure by one of the many methods

used in floor work.

Any projections required for the bearing of floors are cast at the same time
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as the mass of the wall, and the ends of all reinforcement are left projecting

beyond the concrete, to enable a satisfactory connection to be made at the junc-

tions with other walls. The surface of the concrete can be trowelled off before

the final setting takes place, or prepared in any way for the final skimming of

plaster. When the slab is thoroughly set it is hauled up to the vertical position,

and the projecting ends of the rods are linked to those of the adjoining slabs,

and the corners are made good with concrete.

In some cases the platform on which the wall is cast is raised some feet

above the ground, so that it can be turned about a fulcrum in the middle, and

the lower edge of the slab brought down to the concrete foundation while the

top edge is being raised to the required height, this method being safer than that

of raising the whole wall from the ground level.

In the external walls the minimum thickness employed is usually 4 in. and

the maximum for piers and similar features is 6 in.

In the evidence given before the Departmental Committee on the Equip-

ment of Small Holdings, it is interesting to note that one witness stated he had

built a house on this principle which was ready for occupation and furnished

within twelve weeks from the laying of the slab, and the walls worked out at 6d.

per square yard less than the cost of 9 in. brickwork. This witness has also built

a concrete bungalow cottage designed to pass the bye-laws of York. All external

and internal walls are of concrete, as also is the fiat slab roof, which is reinforced

with fjj in. barbed wire. The cottage contains three bedrooms, large living room

with cooking range, scullery, pantry and coal place and separate bathroom.

The cost of this cottage, which was a detached one, was ;^90 for labour and

material, without profit. Some illustrations of the building, which was erected

on Messrs. Rowntree's Estate, are here given, and some notes as to methods

emploj^ed will be of interest.

The general arrangement of the rooms is shown on the plan, Fig. 39, and the

appearance of the finished structure can be seen in Figs. 37 and 38.

The external walls are 9 in. thick, this being the minimum allowed under the

York bye-laws, and they are built of blocks cast in moulds as shown in the photo-

graph in Fig. 37. The method of obtaining a rough cast finish w^as procured by
putting a thin layer of sand at the bottom of the moulds, embedding into it some
sharp clean basic slag, and then about 4 in. of good solid gravel concrete. The
mould was then filled up with concrete composed of clean screened boiler ashes.

The ash concrete was used for two purposes, firstly, because it was cheaper

than the gravel, and secondly, because it forms a good surface for skimming
over with plaster, and prevents condensation to the walls. The same course is

adopted for the reinforced concrete flat roofs and is worthy of comment. Wlien

making the slab, at least i in. of good ash concrete should be put down and covered

over immediately with the gravel concrete. This gets over any difficulty experi-

enced with extreme variations of temperature. The internal walls were made
entirely of ash concrete 2^ in. thick, and a mould and sample block are seen in

the photograph referred to in Fig. 51. The foundation was constructed with a

4 in. concrete slab over the whole site, composed of good gravel concrete, and the
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sides were brought up the width of the walls, to 6 in. above the ground level.

This gave a raft whieh is similar to an inverted box lid. After two days' setting,

the laying of the blocks for the walls was proceeded with. The windows were

built in as the work proceeded and the walls were finished on the inside with a

skimming ccvit of lime putty gauged with plaster of Paris. The fascia at the top of

the walls was formed with solid concrete in order that small pieces of steel could

be cast in for stretching and attarliing the wires used in reinforcing the roof.

•< - - - . -. - - ^7-0 - . - -_ -.--->[

Fig. 39.

—

Plan of Cottage Erected ok Messrs. Rowntree's Estate.

The chimneys were very carefully worked out to prevent down draughts, by

providing adequate openings on each side, covered with a concrete slab.

The whole of the work v/as designed by Mr. J. Swain, architect, and executed

under his supervision.

An example such as this indicates the possibility of concrete construction

for cottage work, and with gnod supervision the structure will prove to be

weathertight and lasting.

An example of a building erected with slabs moulded horizontally as here

given is described and illustrated on page 72 (Farm Buildings).
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Concrete Poured into Iron Moulds.

The fourth method of constructing the walls was given as that of pouring

concrete in a more or less liquid state into wood or iron moulds erected complete

to the form of the structure. This method is, of course, closely allied to concrete

in si/ii and forms part of this class of work, but it has some distinct features of

its own. It has not been employed to any great extent, and it is not likely to

become general as there are some serious disadvantages. The most notable example

of this type of construction is that adopted by Mr. Edison, who has invented a

system whereby an iron mould of the whole cottage is set up and the building made

by pouring the liquid concrete in at the top of the mould, the structure thus

becoming a complete monolith.

Some of the advantages claimed are (i) All joints are avoided
; (2) speed

of erection
; (3) economy.

It is stated that a cottage can be finished in a fortnight and that a saving

of from 20 to 30 per cent, can be effected, but it is doubtful if these claims could

be substantiated.

In the first instance the complete mould alone will cost about £1,200, and it

will therefore be obvious that a very large number of exact repetitions on the same

estate must be carried out in order to bring the cost of the buildings down to a cost

comparable with that of concrete blocks. The mere fact of this exact repetition

being absolutely necessary is a great disadvantage, as it prevents even the slight

variations which can easily and economically be made in other types of con-

struction, and which lend additional interest to a large scheme. There must

also be some difficulty in introducing even the small amount of reinforcement

which can be considered as necessary in every concrete building, and thus cracks

are liable to occur. There is no doubt that parts and features of concrete structures

can be economically and satisfactorily standardised, but it is extremely doubtful

if the standardisation of the whole building can ever be entirely satisfactory.

Surface Treatment.

The colour and appearance of concrete work is not always satisfactory to

the designer, who is endeavouring to produce an artistic cottage externally,

objection being made to the somewhat cold-grey and monotonous surface which

results if no special treatment is undertaken.

There are, however, methods by which that objection can be overcome

and some notes as to these should be useful, but any treatment must be very

carefully considered before being undertaken, as it involves a certain amount

of extra expense and if not executed in a proper manner the result is liable to be

disappointing.

The various methods may be stated as follows :— (i) The selection of aggregate

having the desired tint and surface, this aggregate being exposed by treatment

after the concrete is moulded. (2) Colouring the concrete by the addition of

pigments. (3) Distempering. (4) Staining. (5) Oil painting. (6) The applica-

tion of a special coating of plaster, rough cast, " stuc," mosaic tiles, or similar

treatment. Methods five and six can be generally set aside as unsatisfactory
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for various reasons, among which are {a) they are expensive
;

{b) they disguise

the nature of the material used in the construction and thus the appearance is

not a true one ; and (c) in the case of oil painting the work will not be satis-

factory unless executed a considerable time after the concrete has been placed,

thus preventing the desired effect being obtained when the building is new.

The first-mentioned method, viz., that of using a special aggregate which is

exposed, is the one which will give the best results, and it truly expresses the

material employed for the structure. The aggregate can be selected on account

of its colour or its texture, or both, and it is preferable to employ a material

which is characteristic of the locality in which the building is erected. The desired

effect is obtained by removing the skin on the outer surface, this being accom-

plished by removing the forms as quickly as possible and scrubbing with brushes

and water until the particles are brought into partial relief. The scrubbing

should be done within 8 to 24 hours after placing, depending on the setting

time of the cement, the character of the aggregate and the temperature of the

atmosphere. Care must be taken in the removal of the forms, the scrubbing

must be done immediately, and the surface well rinsed after. In cases where the

concrete has become hardened the use of a wire brush is advantageous. Car-

borundum and water will also give good results on hard concrete, the surface

being well wetted and rubbed with the stone until a lathei is formed, the work

being then washed down and finished off with a finer stone. The surface is also

sometimes removed by the use of muriatic acid diluted with six parts of water,

which is afterwards thoroughly washed off, but it is preferable to adopt the

brushing with plain water as previously mentioned. Sand blasting and tooling

are also employed for dressing the surface, but these are expensive and not to be

recommended for cottage work.

In the second method, when the concrete is coloured by pigments, consider-

able care must be exercised because the lime in the concrete will have an injurious

effect on the majority of pigments, and the result may be far from pleasing. The

selection must be made between the relatively few mineral pigments which include

lampblack, manganese dioxide, red iron oxide, English red oxide, bro^\'n roasted

iron oxide, brown ochre, j-ellow ochre, ultramarine green, and violet oxide of iron,

these being recom.mended for use by a committee appointed by the National

Association of Cement Users (U.S.A.) to investigate the question. The amount

that can be safely used without detriment to the concrete is very small, only

about 5 per cent, by w^eight to that of the cement, and in many cases this amount

will not be sufficient to produce a marked change in the colour.

Successful effects can be obtained by distempering with common whitewash

or with cement washes, and if coloured distemper is used only those pigments

given above should be adopted. The alkali in the surface is sometimes killed

with dilute acid and afterwards weU washed before the application of the dis-

temper to prevent any discoloration.

The fourth method is that of staining, and the material for this can be made
up by the person executing the work, or one of the special stains which are on the

market can be adopted. Stains have the advantage that they presei^ve the
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natural texture of the concrete as they sink into the pores, thej^ are easily and

quickl}' applies! , and are comparatively cheap. A browii stain is made by dis-

solving iron sulphate in water in the proportion of 2| lb>. to i gallon, and by the

addition of a second coat the colour is deepenal. If alum is added to the above

solution a pale yellow will result, while a green is obtained by the use of chrome

alum.

The surface of concrete can also be relieved by the insertion of panels of

coloured stone or tiles, which can be introduced purely for ornamental effect and

thus they will not give the impression in any sense of acting as a disguise but

merely an addition to the material used in construction.

Section III.

FLOOR CONSTRUCTION.

The construction of floors can be divided into the two classes of ground floors

and upper floors.

The materials employed in each case may be timber or concrete and the

finishing may be boards, tiles, cement or granolithic.

The ground floor may either be formed directly on to the surface concrete

or it may be raised on sleeper walls and constructed with wooden joists and boards.

The former method will prove by far the cheaper of the two and therefore for

cottage work it should be well considered.

In any case the surface concrete must be laid, and therefore it will obviously

be economical to employ this as the basis of the floor.

This concrete will be 4 in. or 6 in. thick, the former being sufficient,

generally speaking, and there will be no need for reinforcement. Any of the

surface finishings mentioned above may be adopted, boards being suitable for

living and sitting rooms, and tiles or cement for kitchens, sculleries, larders and

such-like apartments.

Granolithic will generally prove a very satisfactory material to use, as it is

cheap and sanitary, and if well laid its wearing properties are excellent. The only

disadvantage as compared with a boarded surface is that of coldness, and this

especially applies in the case of bedrooms, but despite this it will be found eminently

suitable for cottage work and is becoming very general in this class of structure.

Wlien boards are used without building sleeper walls care must be taken to

prevent them being laid in such a manner that dry rot will occur and this precau-

tion is particularly necessary in cottage work, as the floors are invariably covered

with linoleum which stops any circulation of air about the upper surface or through

the joints.

The boards are either nailed to wood fiUets cast in the surface concrete or

they are spiked directly to the latter when breeze is used as the aggregate.

In the first mentioned method the fillets should be splayed to ensure sufficient

hold to the concrete and they should be creosoted or treated before insertion.

The great difficulty will be that of ventilating the very small space that occurs

under the boards as the fillets only project a short distance above the concrete,
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and it is this difficulty which has led many designers to abandon the method for

that of spiking direct to the concrete.

If the latter method is properly executed it will be found to give satisfactory

results, and there are two main points to which attention should be given, viz:

(i) the boards should be bedded down solid on to the concrete, and (2) the con-

crete should be thoroughly dry before the boards are laid.

When gravel or similar concrete is used for covering the surface of the ground

a layer of ash or breeze concrete must be laid on the top, and this should be made
as level as possible. If it is not perfectly level fine ash may be sprinkled over the

area, when required, to prevent any air spaces occurring, and, as an extra pre-

caution the boards may be tarred on the underside before fixing.

The other materials mentioned for finishing the surface of the ground floor

are laid in the usual way, and no particular notes on these are necessary. The
question of using concrete floor tUes is fully dealt with on page 155.

Upper floors are usually constructed with timber joists and boards, but

reinforced concrete is occasionally used and has been proved to be very satis-

factory. It would certainly commend itself as the material to adopt when the

waUs are of reinforced concrete, as attachment becomes a simple matter and the

structure is monolithic.

One of the chief difficulties will be that of constructing the floor without

the introduction of beams in unsuitable positions, while using thin slabs and com-
paratively small reinforcing rods, and careful consideration is necessary in design-

ing the floor if economy and suitability are to be obtained.

In the case of cottage floors the load to be carried will obviously be a com-

paratively light one, and thus the reinforcement required will not be a largel

amount. Small diameter rods can be employed, and the slabs can be very thin.

When boards are to be adopted for finishing the surface a layer of breeze con-

crete can be laid, as described for ground floors, and the boards nailed down with-

out the introduction of fillets.

When cement or granolithic are employed a small wood fillet is sometimes

introduced all round the room at a short distance from the walls, this being kept

flush with the finished surface so as to afford a fixing for the carpet.

It is essential to provide a proper bearing for the floors on the main walls

and partitions, and in the case of reinforced concrete floors these should be con-

structed when the work has been built up to the bearing level rather than by
leaving chases in the work. Wlien the outer walls are built with cavity blocks,

for example, and the partitions carrymg the floor are solid blocks 4I in. thick,

then these should be all built up to the necessary level, the shuttering erected,

and the floor constructed over the whole area, thus bearing on the full width of

the inner divisions of the external walls and being continuous over the partitions.

When the floor is sufficiently hardened the upper parts of the walls and partitions

are built off the reinforced concrete and a satisfactory structure will result.

This wiU also prove the most economical method, as the hoisting and placing

of the concrete will be simplified and the finished floor will be available for work-

ing on when the upper part of the structure is being built up. When reinforced
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walls are adopted the floor should also be constructed at the same time in order

that the reinforcements may be carried from one portion into the other to form

a complete structure.

If the walls are cast horizontally and raised into position when the concrete

is hardened the floor cannot be built into the work in the same manner, and it

is only possible to obtain a bearing on a projecting portion which has been cast

on the walls for this purpose.

When wooden floors are constructed without the use of concrete they are

formed in the usual manner and finished with lath and plaster on the underside,

and in this last respect they will prove more expensive than concrete floors, as the

latter will only require a skimming of plaster in the principal rooms, and in scul-

leries and such-like apartments no treatment will be necessary if care is taken to

provide a reasonably good surface when concreting. Another advantage gained

by the use of reinforced concrete over wooden floors is that of a small saving m
the height of the building, as the average thickness of the former, when finished,

will be about 6 in. as compared with ii in. in the latter, and although this may not

appear to be a very large item, it represents some saving and, therfore, is worthy

of consideration in cottage work when cost has to be so carefully considered.

The shuttering for reinforced concrete floors will be a very simple matter,

consisting merely of a few boards supported by vertical posts and sole pieces,

and occasionally a little beam casing will be necessary No elaborate trimming

or strutting will be needed and no special details of the work are here required,

as they can be found in numerous books which are on the market.

Section IV.

ROOF CONSTRUCTION.

Cottage roofs can be divided into two main classes, viz. (i) flat roofs and

(2) pitched roofs. The latter are more generally adopted, as with the use of

timber only it is economical to be able to frame up and triangulate the members

to give the requisite strength, and also they are generally considered more artistic,

especially when tiles can be employed as the covering.

As far as first cost and utility are concerned, however, the flat roof will

prove superior, especially if designed and executed with proper care. All the

bedrooms will also have square ceilings and the sloping portions which almost

invariably occur with pitched roofs will be avoided, and no inclined thrust will

be put upon the walls as invariably happens, especially when a wooden pitched

roof is constructed without sufficient tie.

Flat Roofs.—Flat roofs, constructed with reinforced concrete, have proved

very satisfactory when used for cottages, and they are likely to be more

extensively employed in the future. Either wire or small rods may be used

for the reinforcement, and this should be attached to the walls when the

bearing occurs. It is a good plan to form a concrete lintel or beam around the

upper part of the wall, even when blocks are used for the latter, this being about

9 or 12 in. deep and the full thickness of the wall, and when this is being concreted
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small pieces of steel should be inserted and left projecting slightly above the top i

in order to provide an attachment for the reinforcement in the roof slabs.
l

The latter can be stretched from side to side after the shuttering is erected

and thus is easily kept in position.

For all ordinary cottages it will be sufficient to make the slabs 4 in. thick

with light reinforcement and when stiffening beams are necessary they should

be introduced to coincide witji an internal partition, or otherwise they are rendered

unsightly ; or they may be formed above the slab level to give flush ceilings.

The latter method will have the effect of cheapening the form work as compared

with beams projecting on the underside, but care must, of course, be taken in

their disposition to avoid forming a pocket from which it will be difficult to drain

off the rain water.

Wlien the concrete is correctly proportioned and mixed with the requisite

amount of water only, the roof will be found to be quite watertight without any

external coating, especially when a good aggregate is used, and the surface is

trowelled over before the final set takes place. When some covering is found

absolutely necessary, as may occur if the concrete is not mixed to give

the maximum density, it may be applied in the form of a layer of Portland cement

and sand mixed in the proportion of i of cement to i of good clean sand, finished

with a metal trowel, but generally speaking, this will not prove so satisfactory

if put on when the roof has been finished some time as when applied while the

concrete is green, as in the latter case a better adhesion is obtained and cracks

are less liable to occur in the surface. There are many methods of covering the

concrete, such as with asphalt, lead, patent sheeting, bituminous paint, a

patent waterproofing compound or a cement wash, but it is preferable in cottage

work to employ good concrete and avoid the use of any of these as they will add to the

cost and should not really be necessary. This feature in the construction is one

which illustrates very clearly how satisfactory results can be obtained with the

minimum outlay if the concrete is made with proper care under the supervision

of an experienced man, and it is not sufficient to condemn uncoated concrete

roofs as being unsatisfactory because some are found which are not watertight.

Various examples of flat concrete roofs are given throughout this book, and

suggestions for the finish at the outer edges will be found. The concrete may be

carried right over the wall and project beyond as a cantilever with reinforcement

as necessary, or a blocking course or parapet may be made in concrete to form

a finish. When the latter is constructed some of the reinforcement from the

slabs should be turned up into the vertical concrete and the whole should be cast

as nearly in one operation as possible. Whichever method is adopted the chief

aim should be simplicity, both in appearance and construction, and scale as

compared with the other features and the building itself.

Pitched Roofs.—Pitched roofs are occasionally constructed with reinforced

concrete in cottage work. The sloping sides should be formed as thin slabs

with expanded metal or wire reinforcements, supported on reinforced concrete

purlins which rest on the external gable wahs and also on internal concrete

partitions when the span between the former is too large for economical
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construction. The slopes bhould be tied to the concrete walls at the foot

and some horizontal rods should be placed at the apex where additional

concrete should be provided as a ridge beam, as this horizontal steel will

greatly assist in preventing any spreading tendency. It will also greatly

strengthen the roof if the ceilings over the bedrooms are formed with expanded

metal which is attached to the slabs and extended across the whole span of the roof.

As the roof will be visible and form a feature of the building it should be rendered

with cement and sand while the concrete is green and the latter need only be

3 in. thick where the slabs occur.

Concrete is also used as a covering to pitched roofs in the form of concrete

tiles, and some notes on the manufacture and application of these is given on

page 148.

Section V.

CONCRETE STAIRCASES.

Concrete is a very suitable material to use in the construction of staircases

for cottage work, as it is strong, cheap and hygienic, and it can easily be adapted

to any position or type.

The staircase may be cast in situ, or built up with separate steps which

have been cast in moulds and allowed to harden before using. Wlicn reinforced

concrete is being employed for the main portions of the whole structure it is

preferable to use the material for the staircase and cast the concrete in situ with

the reinforcement carried into the floors or other adjacent work and a light but

strong staircase will be obtained. In the case of buildings erected with concrete

blocks and when no reinforced concrete is used it will probably be more satis-

factory and economical to adopt the separate steps which have been moulded

previously. Endeavour should be made to keep all the work as far as possible

of the same nature throughout the structure, as this will greatly facilitate the

supervision and secure uniformity of quality which might not otherwise be

obtained.

The staircase may be supported by concrete strings independently of any

partitions, or it may be entirely carried by the latter, or again one edge of the

concrete may be supported by a partition and the other may require a beam which

is introduced in the form of a string.

With concrete in situ the minimum thickness, which will occur at the internal

junction of the tread and riser, should not be less than 2 J in. and the spandril

should be formed as a straight slope parallel with the pitch of the stairs, except

where winders occur, and here it will be curved. Reinforcing rods should be

placed in the spandril concrete close to the under surface, these being about } in.

diameter, spaced according to the length or width of the flight, the main rods

running across the width of the stairs where support is provided on either edge,

whether in the form of partitions or strings, and parallel with the length of the

flight when support is available at the top and bottom only. The latter con-

dition is one which will seldom occur in cottage work, and it is not usually
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economical except in very short flights, as the staircase has to be designed as a

slab having a span equal to the length of the flight. To prevent cracks occurring

in the spandril when the minimum thickness of concrete is employed it is advisable

to introduce some small rods or wire reinforcement at right angles to the main

rods, this costing very little.

When reinforced concrete beams or strings are necessary they will be of the

Fig. 40.—A Flight of Internal Stairs. Fig. 41.

—

Reinforced Concrete Stairs.
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Fig. 42.

—

Construction of Internal Stairs.

" close " type, viz., beams having top and bottom edges both parallel to the pitch

of the stairs. The width usually required will be 2\ in. or 3 in. and the depth

a little more than is sufficient to cover the ends of the steps. The main reinforce-

ment will consist of two rods about f in. diameter, placed in the lower surface,

and one rod should be placed in the upper surface with wire binding or links

(8265) F
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connecting both sets of steel. Wlien a concrete string is used in connection witli

steps not moulded in situ, it should have a projecting ledge of concrete cast on

the bottom edge to form a bearing for the steps. In the case of reinforced steps

and strings which are formed in one operation the reinforcement in the former

should be carried well into the latter and the ends of the rods turned up into the

heart of the concrete of the string.

Very light monolithic staircases can be constructed when the whole is designed

with reinforced concrete strings and the treads and risers are both formed as

reinforced slabs about 3 in. thick.

The reinforcement generally consists of one \ in. rod at the intersection of

each tread and riser, placed across the width of the flight, threaded with \ in. rods

bent to the shape of the steps and placed about i ft. 6 in. or 2 ft. apart. Less

concrete is employed, but the shuttering will be more complicated and expensive

as the risers require to be moulded between two vertical forms, one above and the

other below. The treads will obviously only need one form as the concrete can

be struck off level at the top.

Steps which are cast and allowed to harden before being built in should be

made with a spandril parallel to the pitch of the staircase, as these make a neater

finish and use less concrete than is the case with solid square steps. A square

end for the length of the bearing can advantageously be formed when the steps

are to be built into partitions, as this makes a stronger job and avoids waste and

cutting of the partition blocks. A proper splayed rebate should be formed at the

bottom of each riser to give a proper bearing on the step below, this being known

as a " back joint " in stone steps. A few small reinforcing rods are sometimes

placed in the soffites of the steps at the time of casting, but these are not abso-

lutely necessary unless they are exceptionally long. Cantilever steps must be

reinforced with rods in the upper surface when these are necessary, but generally

speaking in cottages the underside of the staircase will be enclosed to form a cup-

board or coal cellar, and thus bearing at both ends of the steps is easily

obtained.

Where landings occur these should be concreted in position with reinforce-

ment on the underside, as only a few plain boards arc necessary for the shuttering,

and the work will be cheaper to execute in this way than in any other. In

designing cottage staircases care should be taken to provide sufficient headroom

at every point and the number of steps should be reduced to a minimum. A
comparatively small tread and high rise can be adopted, the latter being as much
as 8 in. when necessary.

The surface finish for concrete steps of all kinds should bo of a hard-wearing

nature, and generally speaking the best material to use will be that composed

of I part of Portland cement and i part of granite chippings. This finish should

be about i^ in. thick on the treads and i in. thick on the risers. In the case of

concrete in situ the finish should be applied while the concrete is green to prevent

it cracking and breaking off, and in the case of cast steps it should be done at the

time of moulding. The surface may be roughened when required, by forming

grooves with an indenting roller or other similar tool. For improving the wearing
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surface silicate of soda is sometimes employed, this being either applied to the

surface with a brush or mixed with the material before it is laid.

The handrail and balusters call for some consideration where concrete steps

are used, as the attachment of the balusters to the concrete string or steps is

difficult to execute satisfactorily when wood balusters are adopted.

In cottage work it frequently happens that a partition wall occurs on one

or both sides of the staircase, and when the latter is the case it is a simple matter

to fix a wooden handrail on small iron brackets attached to the partition and no

balusters are required.

When balusters are necessary they may be of plain square iron as these can

be let into the concrete, or if wooden balusters must be used and there is a concrete

string, a wood capping can be screwed to plugs in the concrete and the bottom

of the balusters housed into the capping.

Section VI.

WINDOW-CILLS, DOORSTEPS AND LINTELS.

Before describing how to make the actual window cills, &c., a word or two

on how to make the moulds for same will perhaps be very useful.

Moulds.—Fig. 43 shows a view of a mould for making window cills, and it

can be made by any average carpenter or joiner. Parts a and b give the detail

of the sides of the mould, which need no further elaboration. Part c is the piece

which forms the ends of the mould, and it requires two of these to complete the

mould. If shorter cills are wanted than 7 ft. 6 in. it is necessary to have sliding

divisions as shown in Part d, and if short cills, say, for instance, 2 ft. long, are

required, it will be easily seen that by using four divisions, as shown at d,

that three cills can be made at one operation of the mould.

Part e shows the detail of the cramps for holding the mould together, and

three of these should be used to the one mould, as this will prevent the mould

from ramming out or bulging. These should be made in wrought iron.

For making window or door lintels it is necessary to substitute Part /, Fig. 44,

in the place of Part a, and Part g will then be required for the ends instead of c,

and the divisions for the making of short lintels are shown in Part h. The same

cramps can be utilised for heads as are used for cills.

For making plain doorsteps the sides of the mould are the same as for

making heads, with different ends and divisions, which are shown in i and _;.

It will be noticed that these allow for the making of doorsteps 3 in. thick, but

the ends and divisions can be increased or decreased, as the case may be, accord-

ing to the requirements. This will allow for either thicker or thinner steps as

wanted. It will be noticed that Part b has a half-round piece of iron screwed to it

when making cills. This forms the throating on the under side of the cills. It

requires removing for making lintels or steps. The surface of the mould should be

treated with two or three coats of French polish or with shellac dissolved in

methylated spirits. The top edges should be lined up with |-in. iron plates, so as

to protect them from the rammer and keep them from chipping.

:826s) F 2
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Fig. 43.

—

The Making of Window Cills, Doorsteps, Headstones, &c.
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The mould should be kept quite clean, and should be occasionally rubbed

with an oily rag.

How to make the Cills, &c.—All window cills, window and door heads, door-

steps, and rough lintels for the inside heads of doors, windows, and also for chimney
openings, should be reinforced with iron rods or bars. The size of the bars depends

upon the distance between the supports. For reinforcement, where the distance

between the supports is not more than 4 ft. 6 in., two ^n. diameter rods are' large
enough, but the lintel must have at least 6 in. of bearing each end, and, in"most
cases, where the heads are used with concrete blocks, 9 in. of bearing is'given
each end. If the opening is larger than 4 ft. 6 in. larger reinforcements will^be
required. If straight rods are used, the ends will require turnmg to prevent them
drawing out of the concrete. The size of the lintel or head used for cavity block
w^all is 9 in. by 4I in., usuaUy, as this size works in with the blocks. A section is

given of a lintel showing the position of the reinforcing, which is placed so as to
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obtain the best abvantage from it. Cills and doorsteps, which arc generally

bedded on the walls or upon blocks or brickwork only need reinforcing so that

they can be handled with greater ease, and there is thus less liability to

breakage.

An illustration is given of sections of window cills, doorsteps, and steps which

are suitable for a staircase or any other purpose of the same kind. (See

Fig. 46).

The manufacture of window cills and heads is much on the same principle

as making hand tamped blocks, but the aggregates require to be graded some-

what differently.

In many cases good clean shingle or breeze is used for the inside mixture of

cills or heads, and this is gauged three of ^-in. to ^-in. breeze or shingle to one of

washed sand, and one of cement. These mixtures are only wetted to a semi-

dry consistency, as mentioned for making blocks, and the facing is put around

the sides and face of the mould ; the coarser mixture is filled in upon it, and all

Fig. 45.

—

Showing Lintel to Fireplace.

tamped down together. Before putting any more material into the mould the

surface of the concrete must be scratched so as to ensure one layer adhering to

the other. The reinforcing iron should be given a coat of cement wash before

inserting in the concrete. This gives a key between the iron or steel rods and

the concrete.

Doorsteps can be made in two ways, i.e., upon a floor with the face or wearing

surface upwards, or with the face down, which means turning the mould over

after finishing the step, and leaving the face upwards to dry off. But the most

common way is the " face up " method, as a harder and more dense surface can

be obtained. It is well to give steps a coat of cement wash all over after they

have been made a week or ten days. If the " face up " method is adopted,

after striking the material off level with the top of the mould, a little water can

be applied to the surface, and the face then finished off with a plasterer's trowel.
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This gives tlie wearing face a good hard surface. The aggregates for doorsteps

and the like are gauged with one and a half of fine granite chippings, one of

washed sand to one of cement. This is for the facing, which should be ^ in. to

f in. in thickness. The coarser material for the inside should be composed of two

and a half shingle from | in. to |-in. to one of washed sand and one of cement. In

all cases the mixtures are only wetted sufficiently to compose a semi-dry mixture

as before described in connection with blocks. After heads, lintels, cills, or door-
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Fig. 46.

—

Cills and Doorsteps.

steps have been made 24 hours, a sprinkling of water must be applied, and this

watering must be continued for each day for six or eight days. It is always well

to remember that water is cheaper than cement. By this is meant that, if an

article were made with three of aggregate to one of cement and left to dry without

any water being applied to it after being made and during the hardening process,

it would be found that if the same article were made on exactly the same principle

but gauged six of aggregate to one of cement, and after it had been made 24
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hours water was sprinkled upon it for six days ; after two months the six to one

article would be stronger than the one gauged three to one. Hence, water is

cheaper than cement. It is always a good plan to give the articles a good water-

ing after putting into stacks, as this gives them a further chance of gradually

hardening off.

Concrete Copings.—Concrete copings for parapet walls may be cast in a similar

manner, but with a throating on both edges and a splayed top to throw off the

water.

Section VII.

JOINERY AND FITTINGS GENERALLY.

The joinery and fittings generally should be kept as simple as possible for

cottage work, and all elaborate mouldings should be avoided. The latter will

only harbour dirt and dust and, furthermore, will not look as pleasing as plain

chamfers or rounded edges. Doors should be kept at a uniform width and height

based upon some multiple of a block, when blocks are used in construction, or

in accordance with some standard stock size when blocks are not employed.

Xbe windows should be standardised into one, two, or three sizes according to the

.circumstances, and they also should be in conformity with the block work when

this occurs. The area of the window should bo based on the floor area of the rooms,

the rule being that the total area of the window or Vindows clear of the frames

shall be equal to one-tenth the area of the floor in the room. At least half of each

•^window should be arranged to open, but it is preferable to make the whole avail-

able. All window and door frames should be built into the walls as the latter are

constructed, as this will make the strongest job.

In the case of plastering only a skimming coat will be required on concrete

walls and ceilings in the principal rooms, while in sculleries and similar places no

plastering at all will be required and distemper can be applied direct to the

concrete.

It is better to avoid any sharp awkward angles when space is at all limited

by the use of special splayed blocks which can be readily cast when the other

blocks are made.

Pipes should, preferably, be kept on the surface of the walls and when these

will prove unsightly they may be enclosed with plain wood casing fixed with

screws for easy removal. Wlien butts are provided for the storage of rainwater

they should stand on plain concrete blocks to raise them above the ground level,

as this will render them less liable to decay.

A small paved area is always advisable at the rear of a cottage and this can

be economically provided by a layer of concrete 4 in. thick finished with a coating

of cement and sand.

All ironmongery to doors and windows should be made with iron finished

black, as this will be cheap and lasting, whereas brass work, quickly losing its

lacquer, becomes unsightly unless it is of an expensive character.
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SECTION VIII.

LABOUR SAVING DEVICES.

The question of labour saving is of great importance, as the whole of the

work in the cottage will usually be done by one person, and if the work can be

in any way minimised it will materially assist in making the design successful.

Apart from the general convenience that should be aimed at in the planning,

to save unnecessary walking to and fro when the cooking and cleaning are to be

done, there are many other items which will result in saving labour.

Mouldings should be eliminated wherever possible, and intricate forms with

beads and re-entering angles are particularly undesirable, as they harbour dirt

and are difficult to clean even when this is attempted.

Skirtings should be avoided unless absolutely necessary to form a finish

between the wall and the floor, and then they should consist of a plain board with

a splayed top edge. A much better method is that of forming a rounded angle

sufficiently large to allow eas^' cleaning, and this can be simply effected when the

floor finish is of granolithic, as it can be run with a curved float when the surface

is being laid. An excellent method is that of forming all internal angles In this

way between floor, walls and ceiling, as sharp angles always constitute harbourage

for diit.

In the case of windows the soffite and jambs can be plastered to give a clean

surface joining up to the main wall surface without the introduction of archi-

traves, and the usual window board can be dispensed with and red quarry tiles

substituted, these being easily cleaned by the use of a damp cloth and will not

become marked by articles stood thereon, nor will they require painting periodically.

Cupboards should be built in wherever practicable, and these should be formed

in a recess to finish flush with the face of the wall and in no case should they

project unless they are carried right up to the ceiling, or the flat top will entail

so much labour in cleaning.

Where no bath is provided upstairs a draw-off tap for water is very con-

venient for supplying the bed-rooms, and it will save carrying from the scullery

and up the staircase. A small lead tray with outlet to discharge outside the wall

will carry away any dripping that may occur.

When a bath is installed upstaiis the hot water tank should be placed at the

bottom of a cupboard fitted with open shelves for the use of linen, as this will

keep the latter aired and ready for use. If the flow pipe supplying hot water to

the bath is kept a few inches from the wall this can be used as a towel rail, and

it will be helpful in drying. The cold water cistern should be easy of access, as

should also the stopcock controlling the supply.

A gas cooking stove and also gas fires will save considerable labour when they

can be adopted, and if a gas-heated copper is used this will prove a great saving

and it can be utilised for heating the water for the bath, thus dispensing with a

range which always entails the use of a large amount of fuel in addition to much
work.
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When a gas cooking stove is provided, a few white glazed tiles on any wall

surface which is adjoining will prove of great benefit, as without these the wall

Burface becomes blackened and badly marked by grease splashes.

Washing up—always a bugbear to the housewife—will be simplified by the

addition of a plate rack fixed over the sink in a convenient position to drain

down into the latter.

A mat sinking in the floor at the entrance will ensure dirt being wiped off

the boots when entering, and prevent the mat being moved about with the con-

sequent scattering of dust.

A concrete shelf faced with cement and sand in the bottom portion of the

larder is very useful for milk and similar articles which have to be kept cool, and

such shelf is easily kept clean.

There are two other items which save a great deal of labour, but the cost will

unfortunately often render them impossible. The first is a lavatory basin in the

bath-room, and the second consists of two deep glazed sinks which are fixed with

a small wringer between in the scullery or wash-house. The articles can then be

washed in one sink, and passed through the wiringer into the other sink for rinsing,

and all splashing of water on the floor is avoided.

This method will be found particularly valuable in saving time and labour

where all the washing is done by the housewife, if the money can be allocated for

its installation.
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CHAPTER II.

THE CONSTRUCTION OF OTHER SMALL BUILDINGS.

Section I.

INTRODUCTION.

Concrete can be profitably employed in the erection of many types of small

structures apart from actual cottages, and it is proposed to deal with a few of

these buildings and show in what manner the material can be utilised, while at the

same time giving some general notes as to the planning and arrangements of the

buildings, which should prove useful to the reader apart from any question of

material employed.

The use of concrete for farm purposes is invaluable, and it has been exten-

sively employed, the material being made by such labour as is available under

the supervision of an experienced man, and excellent results have been obtained.

As an example of the buildings in which concrete can be successfully used,

mention may be made of (i) small garages, (2) cow sheds, (3) stables, (4) barns,

(5) piggeries, (6) dairies, (7) greenhouses, and (8) root cellars. It can also be

adopted for septic tanks, water wells and such-like purposes, and it will be found

more durable than any other material while proving economical in first cost.

SMALL CONCRETE GARAGES.

Introduction.

There are many points to consider in the design and construction of small

motor garages, and this type of building is probably the most important of any
of the outbuildings erected in connection with ordinary domestic usage, on
account of the value of the contents stored therein. In spite of the latter fact,

however, it will often be found that an expensive car is housed in a cheap and
unsuitable building, and in many cases this is due to the lack of foresight and
experience on the part of the owner rather than to any deliberate attempt to save

a few pounds to the detriment of the building itself. If the obvious advantage

of a suitable structure, which need not necessarily be expensive, were clearly set

down before the average motor car owaicr, it is quite certain that he would not

be prepared to run the risks of a combustible or temporary building, and the

result would be that garages would be built on better lines.

The chief points to consider in connection with every garage may be stated

as follows : (i) Site
; (2) dimensions

; (3) materials of construction and finishing
;

(4) storage of petrol
; (5) lighting and heating ; (6) ventilation.
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Site.

The first point will naturally be much governed by the circumstances which

obtain in each particular case, and it is quite unlikely that identical conditions

will be met with in any two cases.

There are, however, some considerations which should be borne in mind
when planning the position of the structure, such as the accessibility from the

road, the space for turning the car, the space for outside washing, and the distance

from the water, gas and electric light mains. The garage should also, preferably,

be kept away from the dwelling-house, even when the regulations of the district

do not insist on such a condition, and it is also a very bad policy to house the

car in any garage which is adjoining wooden sheds or other combustible erections.

Dimensions.

With regard to the dimensions, it may be sufficient to provide for a par-

ticular car which it has been definitely decided to house ; but if this is a small

car it may not prove economical to build the garage to suit this only, as in the

event of the owner acquiring a slightly larger car, the building may be useless.

It is a wise policy to make the garage of such dimensions that it will accom-

modate any ordinary size car. and thus a standard type can easily be evolved.

The general tendency is to make the garage so small that there is a difficulty in

passing the car, and all inside repairs are impossible. To allow a clearance on

each side of about 2 ft. necessitates a width of 10 ft. to 12 ft., and the latter

dimension is often adopted. The length will be influenced by the question as

to whether an engineer's bench is to be provided at one end. If this is required

it should be about 2 ft. wide, and there should be 3 ft. for working at the end of

the car, necessitating a total length of about 21 ft. in the garage. If no bench

is to be installed, then the length maybe reduced to 18 ft. or even 16 ft. For a

small car, where the cost is to be reduced to the minimum, the size can be taken

as 10 ft. by 16 ft., and for a moderate size car, with a bench, the dimensions

should be 12 ft. by 21 ft.

Material of Construction.

The selection of the materials used in the construction and finishing of a

motor garage is one of great importance, and too much care and consideration

cannot be exercised in this direction. The primary points to be kept in view are

— (i) fire resistance
; (2) durability

; (3) appearance
; (4) economy. The

materials in common use are concrete, bricks, stone, timber and galvanised iron,

and some of these are very unsuitable ; while there is no doubt that concrete

takes first place as a good material which meets all the conditions imposed under

the four primary points as stated above. Concrete has the valuable characteristic

that it can be used for the floor, walls and roof, and thus it is the one material

that will provide a homogeneous structure. If brick or stone is used, then the

floor and roof will require to be of some other material ; and although satis-

factory buildings are erected with these materials, they do not combine the

maximum of fire resistance with economy and durability, and thus concrete is
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Figs. 47 and 48.

—

Concrete Block Garages.
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Fig. 49.—A Oarage with Living Quarters Above.
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I'iG. 50.— .\ Garage I'artiallv Built of Concrete.
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daily becoming more universal for garage construction. Concrete is eminently

fire-resisting, as has been proved by actual fires in buildings. It is the most

durable material in existence ; a very pleasing appearance can be obtained, and

it is more economical as regards initial outlay than cither brick or stone. The
material has been successfully used in numerous garages, and some of these are

here illustrated, where the satisfactory appearance can be seen.

Floor.

The floor should be constructed with 5 in. or 6 in. or plain concrete, laid to

fall slightly from the two side walls to the centre, where a channel for drainage

is formed ; but the floor should be level across the longitudinal section. This

concrete should be composed of 4 parts suitable aggregate, 2 parts clean sharp

sand and i part of Portland cement. In the majority of cases no hard core is

necessary under this concrete, which can be laid directly on to the ground when the

top spit has been removed. The channel formed in the centre of the floor should

be carried the full length of the building and discharge into an open gulley out-

side. The surface of the concrete should be finished with a non-absorbent

material, to prevent oil soaking in, as the latter is very destructive to the tyres,

and good materials for this purpose are granolithic, composed of granite chippings

and cement, or cement and well washed sand.

When the ground is suitable it is an economical method to carry the concrete

forming the floor over the site to the outside line of the waUs in the nature of a

raft, and upon this the walls are built direct. This will obviate any trenches for

the wall foundations, and thus both digging and material are saved. It may be

considered by some that it is absolutely essential to carry the wall foundations

down to a point below the level of atm.ospheric influence, to avoid settlement
;

but in smaU light buildings, such as are here dealt with, it is rarely necessary.

and the writer has constructed many buildings on the economical principle above

mentioned without having a single failure. If the ground is very poor and
unreliable it will be necessary to increase the thickness of the concrete under

the walls accordingly, and the bottom of the building will then be in the nature

of a large slab with plain concrete beams projecting on the underside, and it is

advisable to lay the whole of the concrete as one process and form the floor and
foundations as a complete unit.

Walls.

With regard to the walls, there are various methods of concrete construction

each of which has its particular advantages according to the circumstances of

the case. It must be borne in mind that the walls do not need to be carried up
to a great height, 8 ft. 6 in. or 9 ft. being sufficient in all cases, and therefore a
heavy type of construction is not essential. The concrete may be used either

in the form of blocks, or to give a monolithic structure by being cast between
vertical shuttering, or, again, the garage may be built with light steel uprights

covered with metal lathing to serve as a ground for stucco or cement plaster.

Some idea of the pleasing effect that can be obtained by the use of the



62 CONCRETE COTTAGES AND SMALL BUILDINGS.

concrete blocks is seen in Fig. 51, which is a photograph of a garage built for one

car. The design is very effective as regards appearance, and although the dormer

window in the roof could be omitted, and the doors and windows simplified to

reduce the cost, it affords a good example of concrete block walling. The

drawings for a simple garage with alternate elevations for monolithic or block

construction are illustrated in Fig. 57, and the general arrangement of a cheap

structure for one car is shown. Other examples of the application of block con-

struction are given in Figs. 47 and 48. The first of these two illustrations is

interesting as showing the effect of using blocks of varying sizes. Although not

commonly adopted, this method should remove the prejudice that exists in the

opinions of many persons that concrete block construction is monotonous on

account of the units being uniform in size and colour. The second illustration

indicates some originality on the part of the designer, and shows the possibility

of concrete work.

Concrete Blocks.—In the case of block construction for the walls, it will be

realised that the conditions which have to be met in domestic buildings will not

be applicable to garages, and the arbitrary bj^-laws which exist in many districts

for cottage work will not be enforced in the case of structures which are not

built for habitation. The use of ordinary hollow blocks will give a thickness of

wall of 9 in., and tliis will be satisfactory for all ordinary cases without any out-

side rendering or rough cast, and no plaster will be required on the inside. If

the building is at all exposed to adverse weather conditions the blocks should be

made with a face consisting of 2 parts of sand and i part of Portland cement,

cis this will render them more impervious to rain. The face may be moulded

with a rustication or left plain, as may be desired, or rock-faced blocks may be

used for the quoins only, but care should be taken to keep the work simple and

not too heavy in such small buildings. The remarks given in connection with

block construction for cottage walls will generally apply to garage work.

Monolithic Walls.—When the walls are constructed with monolithic concrete

the thickness usually employed is 5 in. or 6 in., and a little reinforcement is

added in the nature of small rods spaced at 18 in. or 2 ft. centres to prevent

cracks. These rods should be carried do\Mi into the concrete at the bottom and

into the roof at the top when the latter is of concrete, and additional steel is

provided over the openings and at the corners. The drawings of the slightly

larger garage than that usually employed for one car is illustrated in Fig. 56,

where monolithic construction is indicated. The walls are here given as 8 in.

thick reinforced with f-in. diameter rods at 2 ft. centres, and the comers are

stiffened by piers 3 ft. wide on face and 12 in. thick. This construction would

be quite effective, but it would prove more expensive than the use of concrete

blocks, and the outside surface of the walls would require some form of treat-

ment, either rendering or rough cast, to produce a pleasing appearance. Another

suggestion for a monolithic structure is given in Fig 58, where the most simple

type possible is illustrated. A building of this kind is practically a concrete

box, and apart from its appearance it is cheap and eminently suitable for housing

a small car where fire resistance is desired, and the maintenance is practically
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Fig. 51.—A One-Car Garage of Concrete Blocks.

Fig. 52.—a Garage with Concrete Walls.
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Fig. 53.

—

Metal Lathing Framework for small Garage.

Fig. 54.

—

View of Metal Lath Structure Completed.
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nil. The walls are given as 6 in. thick, reinforced with |-in. diameter rods at

2 ft, centres, and three |-in. diameter rods over the entrance doors. Although

small monolithic structures have been built with some success, they will not

usually be found so economical as those built with separate units, because the-

shuttering is expensive, especially with timber at its present high price, and a

certain amount of skilled labour is necessary in its erection, and it is only when

the shuttering can be repeatedly used in repetition work that the outlay will be

refunded to the builder. Garage work does not usually provide much scope for

such repetition work, and thus the use of concrete blocks is likely to prove more

economical and be more generally adopted than the monolithic type. The

cheapest possible from of construction for small buildings, which are to be weather-

proof and lasting, is provided by the use of well-made, seasoned concrete blocks,

and it has a great future before it if its reputation is not damaged by careless

work.

Metal Lathing with Stucco, etc.—Mention was made in the earlier notes of

walls constructed with metal lathing and covered with stucco or cement plaster

and an excellent example of this class of work is illustrated in Figs. 53 and 54,

where two photographs are given, one showing the framework and lathing as

fixed in position and the other giving the finished building. The appearance of

the structure certainly leaves much to be desired, but it is a cheap and efficient

covering for a car, and far preferable to the wooden and temporary buildings

that are so often seen. In some cases this type of building is erected with small

reinforced concrete columns at the corners with wires passing through the

concrete for the attachment of the metal lathing which is used for the filling.

Wherever metal lathing is adopted the vertical members to which it is attached

should be well secured at the foot to the floor concrete or concrete foundations

in order to provide efficient anchorage.

Roofing.

The roof will naturally be one of two types, viz., flat or pitched, and each

will be found to possess certain recommendations, as compared with the other.

The notes given in connection with cottage roofs deal with the respective merits

of the two types, and the construction of flat roofs is described.

Pitched Roof.—A few additional notes are necessary in the case of pitched

roofs from the point of view of fire-resistance. A suggestion for a fire-resisting

roof is given in Fig. 55. The hips are formed with i^in. gas barrel bolted to a

3-in. by |-in. steel ring 8 in. in diameter at the apex and connected to the concrete

at the foot by means of a |-in. diameter rod which is embedded in the concrete

wall for a distance of 2 ft. and bent over to pass inside the gas barrel for a distance

of 12 in. The vertical rods throughout the walls are bent over and extended

up the roof slope for a length of 18 in., and the metal lathing is fastened to these

and the gas barrel at the hips. The roof is finished off with 2 in. of good, fine

concrete above the lathing and i in. of plaster below. This method provides a

simple inexpensive form of roof covering, and is quite suitable in the case of small

concrete garages.



64 CONCRETE COTTAGES AND SMALL BUILDINGS.

li'Gat pipe bolted to i '^S'sleel <

ring B'darn. rvJh f'do/ti 6'fvakr'
of roof ~

l'*RcxJ2'Cf
m concrete^
I'-QTin pipe-

-^ ELEVATIONS^

V^rticelend hori-

^ zontat wellreinfor-
K Cirig-''"frods I'-O'c

1^ toe Verticeirods
t extend i'-

6
'into

roof to provide fos
fening for leth

"

.6'

JConcrefeobo^fldth
I' Phikr below Idth

I

Note - Place ^-|'*

;
rodsZ'beloir* fop

I
of ^all

-= CONCRETE GARAGE s-

Note - 5-i'^Reinforcing rods over
rfec

L o'a' j\B ' / i^^ia - D 2 rMcinnjr(.ing raoi aver
r- g-4

J„ yi \^ entrance I'above lOY^rsuriect ofccncrde

^-O'-.'"--

-^PLAN^i-

piG 55.—Design for a Garage to be Constructed of Monolithic Walls and Roof
Construction of Metal Lath with Concrete Above and Cement Plaster

Below.

-^rTrTn^^^;,f^-''-"-'^f•--^l^'"^-'-'•-*^-yf^^
^'^

t-CffiK nxfilsb

-m SECTION THRU ROOF

-CFRONT ELEVATlQI^

-aCO£;ve;£ DF TA li_ «-

Fig. 56.—a Plan for a Garage or Monolithic Construction with Pilaster Effect at

Corners.



THE coySTRUCTION OF OTHER SMALL BUILDINGS. 65

f'?'?'+ 9-4'-

H /j-S'--

-^ ELEVATION i^^

-sDEblON~NS -B £—

Z't-B'DrSinag^ {'*ffcx/i 9'c foe slfemaferxxk turned to top

J.
Cpenings-iaTrooTilab 2-0'from well.. ,-

;' RodiTc fo -j--___)V^^
I f^ /l^^'i ^^5 Tc for. elferr>ole

c dltematervdi
^''^iW_y^ J^ ife ' . , ///: _._S.^''-^

''"'' '"''^^^ '° '°l^

turnedtotopof "i^WW^S^^^^^^^*^ |
ii.-L.'.^^ui.MiH«L^ c/sleb?'0'f(Vi'ny^l

remaining rodi furned ' î'*Rodi^O'c toc ^'Q
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When timber is used in a pitched roof this should be of the simple collar

type, with 4-in. by 2-in. rafters at 12-in. spacing, and with 4-in. by 2-in. collars

placed about one-third the length of the rafters from the springing. The feet

of the rafters should be spiked to a 4|-in. by 3-in. wall-plate bedded on the inner

edge of the walls. To overcome the great risk of fire that is present with a

timber roof, it is advisable to protect this as far as possible on the underside,

although additional expense will, of course, be incurred. A very good method

is that of lining the soffites of the sloping and flat portions with asbestos sheets

attached to the underside of the rafters and collars, using as few joints as possible.

As these sheets are obtainable in 8-ft. lengths, there need only be one set of

transverse joints in a garage 16 ft. long.

Another method is to cover the underside of the timber with expanded

metal lathing, and apply i in. of plaster to form a ceiling. This will afford a

certain amount of protection against fire, but it cannot be compared for fire-

resistance with a flat concrete roof. The outer covering of a pitched roof may be

executed with slates, tiles, or concrete roofing-tiles. The latter make an excellent

material for a small concrete building, as they are comparatively cheap, lighter

than clay tiles, and when of the interlocking type it forms a safer roofing than

any other covering, as the strongest wind will not lift the tiles or make a hole

in the roof. Most readers are familiar with the thin slates made with Portland

cement and asbestos fibre as these are much used in buildings of all sizes. They

give excellent results, and may be successfully used in motor-garage roofs as they

are cheap and effective.

Windows and Doors.

To maintain a suitable fire-resisting garage throughout, the windows should

be formed with metal sashes and preferably glazed with wired glass. Wrought-

iron sashes will be found to resist fire better than cast-iron, and they are generally

more reliable as regards strength and shape. If wood sashes are employed they

should be of hard wood such as oak or teak if they are to be fire-resisting.

The doors and frames should also be of hard wood when the expense can be

incurred, as it must be remembered that it is essential to prevent the car being

damaged by fire from outside where adjacent buildings are of a combustible

nature.

This is a point, however, that it is seldom necessary to enforce, as a clear space

must be provided in front of every garage for the ingress and egress of the car,

and it is rather unlikely that the main entrance doors will be subjected to any

fire other than that which may occur on the inside, and in the latter case they

would be opened for the purpose of attacking the lire. The doors should not

exceed 9 ft. in width or they will become unwieldy and liable to drop on the

hinges. A clear width of 8 ft. 6 in. will always be sufficient for the average size

car to enter, and thus each leaf will be 4 ft. 3 in. wide. The windows should

not be placed too high in the walls, as a good light will be required near the floor

level for the examination and repair of the car. The light should be distributed

as far as possible around the building so that all sides of the car will be readily

seen.
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Various types of doors and windows are shown in Figs. 49, 50 and 52

which illustrate different garages that have been built with concrete walls.

In the case of the building given in Fig. 49 it will be noticed that living

accommodation is provided over the garage, and in such a case as this it is abso-

lutely necessary to provide the maximum amount of fire-resistance for the sake

of the occupants. This can only be done if the garage and living-rooms are

separated by a concrete floor and all combustible material is omitted in the con-

struction of the garage.

The Storage of Petrol.

Petrol should never, under any circumstances, be stored in a motor-house.

It should always be kept away from the building and stored in a separate portable

iron cupboard or small building, and arrangements should be made for efficient

ventilation. If a pipe is taken to the garage with a pump for the purpose of filling

the tank it should not be carried inside the building, but the filling should be

done outside.

Lighting and Heating.

Electric light is undoubtedly the best method of artificial lighting, and this

should be executed with scrcM'ed conduit and all the work done in the best

possible manner. Naked lights of all kinds should be avoided, as petrol is inflam-

mable and its fumes highly explosive. A plug to which a movable hand-lamp

can be attached will prove very useful in the examination of the car, and especially

in the case of work executed in the pit. If the garage has to be entered at times

when artificial light is necessary an electric hand-torch may be used if permanent

electric lighting is not available, and if any other kind of light is used it is advisable

to open the doors and windows for a short period to allow any accumulation of

fumes to escape before the light is used.

For the heating, electricity, hot water, or steam are the best, and an open

fire, whether of coal or gas, must not be used. In some cases hot-water pipes can

be extended from an existing apparatus attached to a greenhouse or conservatory

and where such is not possible the fire for heating the pipes must be kept outside

the garage. Injudicious heating has been the cause of many garage fires, and it,

will not prove economical to keep down the cost cf the installation if the car and

building are to be endangered.

Ventilation.

The ventilation is a very important point and the general arrangement should

be such that a continuous and free passage of air is given. The vapour thrown off

by petrol is heavier than the surrounding atmosphere and consequently it drops

to the floor level. A sufficient number of ventilators should, therefore, be pro-

vided at a low level, and these should be capable of being closed if required during

very frosty weather. Ventilation at a high level should also be provided to caiTy

off smoke caused by over-lubrication of the car. Opening skylights are sometimes

adopted for this purpose, but there is great difficulty in keeping these watertight,

and they are not to be recommended in a garage. If gables are provided at each

end a small opening sash in these will induce sufficient draught to carry ofT the

(8265) G a
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smoke and obviate the difficulty caused by skylights. Another method is to

provide a 4-in. flexible tube communicating with the outer air, wliicli tube can be

coupled to the exhaust pipe when necessary.

Inspection Pit.

The question of providing a pit for inspection and repairs is one upon whicli

there is some difference of opinion amongst motor-car owners. If extensive

repairs are contemplated a pit is a necessity, but a small garage is often better

without one, as water is liable to find its way into the pit and dampness will result.

If the adjoining drains are sufficiently low a gully can be provided in the bottom

of the chamber and this disadvantage overcome to some extent. If the pit is

placed outside the garage, however, as is sometimes done, it is a great detriment

5CCt;on ad OCCTION CD
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fitted with sunk lifting handles. If a gully is provided in the bottom the floor

should be made to fall towards same. When a pit is provided inside the garage it

will be necessary to do any washing to the car outside, and, in fact, the washing is

better if done outside as it prevents a lot of dirt and water inside the building. A
small concrete-paved area should be formed in front of the building with a gully

in the centre, and this will form a convenient washing space.

Drains carrying petrol should not be connected directly to the sewer owing to

the danger of gas accumulating in the sewer and causing explosion. To over-

come this difficulty the effluent from the garage should be taken through a special

set of three chambers which are each ventilated above the water level. The

drainage inlet in each chamber is at a high level and the outlet at a low level,

and the direct passage of floating oil is prevented. The chambers should be

covered with seale.d manhole covers, and the walls and bottoms can be constructed

economically with plain concrete which is brushed over with Portland cement

immediately upon removal of the shuttering.

Section II.

COW-HOUSES.
General.

The planning and general design of cow-houses requires to be considered

from several points of view, and it is not sufficient to construct a building to hold

so many cattle without due regard being paid to the feeding and health of the

animals, and the conditions for milking.

In the first case, any cowshed must be designed in accordance with the require-

ments of the local authority under the Dairies, Cowsheds and Milk Shops Order,

and it will be found that the usual minimum space prescribed is 800 cub. ft. per

cow in cases where the cows are habitually kept and fed in the building, and 600

cub. ft. when they are turned out for at least part of the day.

If an allowance of 3 ft. 3 in. is made as the minimum width of standing for

each cow, the total length of the building can be arrived at for any number of

cows. If the animals are standing in a single line only the width required will

be 14 or 15 ft., this giving 2 ft. for the feeding trough, 6 ft. standing space, 2 ft.

for gutter, and 4 or 5 ft. for the gangway. In addition to this, width must be

allowed for a feeding passage when necessary, this being sometimes arranged

so that the cows are standing in two lines, head to head, with the passage between

the two stalls, and this method is convenient and economical where a large number
of animals are to be provided for.

Ventilation.—Adequate ventilation is essential, apart from any question of

cubic space, and at the same time dangerous draughts should be avoided. In

the case of a pitched roof, louvres or other openings should be provided to prevent

the accumulation of stagnant air in the roof space, and the upper part of windows

should be hung at the bottom and hinged to open inward with shields at the

sides to prevent the air dropping immediately downward.

Lighting.—Good lighting is essential for clean milking, and the clear area of

light should not be less than 2 sq. ft. per cow. This is a point that is often not
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seriously considered by designers, as the lighting is looked upon as quite a secondary

matter.

Planning.—It is generally advisable to plan a cowshed so that future exten-

sions can be economically made, because there is always a possibility of the stock

being increased, and if new sheds necessitate entirely new buildings without the

convenient use of existing fodder-rooms and the like, it will make a great difference

in the cost.

In farm buildings it will often be found that the outbuildings and sheds

necessitate a larger initial outlay than the farmhouse itself, and thus there should

be more scope for economy in construction, M'hilc convenience in the general

(Sccrion or Conhquss

Fig. 6i.—Floor Section for Cow-house.

arrangements will naturally assist in the management and execution of the farm

work. A plan of a typical cow-house is given in Fig. 60.

Construction.

PF«//s.—Timber has been greatly used in the construction of cow-houses

in the past, and is still used to some extent, but such a practice is not to be

recommended, as the only merit it possesses is that of comparatively low initial

cost. It may be quite suitable for roof work, but it is certainly not the ideal

material for the walls, although it can often be seen in the latter as the construc-

tive material. Vertical wooden posts are employed, these being let into a low

concrete wall which forms a base, and small horizontal rails are framed between

the posts, the whole being covered with i-in. vertical boarding or weather-
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boarding. Such a method of construction is after all but of a very temporary

character. It requires constant repair, will prove a serious menace in case of

fire, and cannot be considered hygienic, as it is difficult to keep clean and vermin ,

are encouraged.

Concrete as a material for the walls possesses none of these disadvantages,

and although slightly more expensive than timber in the first instance, it will

prove economical when considered over a period of years, while it compares

favourably with any other material that can be used, such as brickwork, both as

regards durability and first cost.

The concrete may be used in the form of blocks or it may be monolithic in

character, as described in the previous chapter, and the notes on wall construction

as given for cottages will apply generally to cow-houses, with the exception that

cavity walls will not be required, and no provision is necessary for plastering or

finishing generally.

The most suitable type to employ will be hollow blocks, and they need not

be rock faced or made with a special facing mixture as long as they are reasonably

well made with correctly proportioned concrete.

In some cases the walls are constructed with concrete blocks 4I in. thick

only, and an example of such work is here illustrated, the buildings having been

erected at Wa^^ford Wood, Norfolk.

These buildings (Figs. 68 and 69) comprise a harness room, stable for two

horses, a cow byre for four cows, and four pigsties. These buildings have been

erected in concrete blocks. The walls are 4I in. thick. The roofs are of concrete

tiles.

A similar type of farm building erected on the same estate shows two cow-

stalls, a fodder-room, and two pigsties. In the courtyard there is a trough made

entirely of concrete, with a shoot from the outside wall to the trough.

From the fodder-room there is a feeding passage at the head of the cow-stalls.

The manger is of reinforced concrete, and the Danish principle of having it low

has been adopted. The walls are all built of concrete 4I in. thick, the size of each

block being 18 in. by 9 in. by 4I in. The roof is of concrete tiles (glazed red).

The building is fitted with a concrete tank sunk in the ground, to which all the

liquid manure is drained.

Another example of a farm building constructed of concrete, but on the

system of forming the walls flat on the ground and afterwards raising them into

position, is shown in the following illustration (see Fig. 62).

The plan of this building is that of three sides of a square, two sides being

of one storey, while the other, in which are situated the fodder-room, stables,

and a loose box, has a granary and loft overhead.

The method adopted consists in moulding the segments of building on plat-

forms, which are temporarily hinged in a way to be described, then rearing the

platforms with segments on them to a vertical position, lowering away the plat-

forms for use with other sections, and finally securing the segments together.

The hinges are made of |-in. bar iron bent into hoops, with the top about

4 in. across and long ends 2 ft. A number of these are placed in a row and blocks
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of concrete i ft. cub. cast round them. These blocks are simply to keep the

hinges upright and in position in the foundation trench while foundation is being

built around them. They are just the weight a man can easily handle, and heavy

enough to remain where he puts them while he builds up to them or tamps con-

crete around them.

The platform is laid on light girders, I section, which have hooks attached

at one end for hooking on to the top of hinge ; the drop of the hook is set so that

the top of the platform, made of boards—say, i| in. thick—when laid on girders,

comes level with the centre line of top part of hinge. On the plaftorm is moulded

the section of building.

It is clear that if the girders with platform are now reared up the section

ABOUT
I'-r CUBE
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girders will come. This is easily done by having a temporary piece of wood the

required shape to represent the girder while building or concreting, the surface of

foundation being purposely left 2 in. or so below the required bed level.

After the section has been moulded and is setting, in order to get the part

where it will rest to exactly the proper level, it is only necessary to dump down
some concrete and strickle it off from the face of the section, now lying flat, with

a notched board the same depth as thickness of section, thus avoiding all levelling

with staff and spirit level.

The erection of the segments is done b}' winches, generally equal in number

to the hinges used, a joist being put under all the ends of girders and the ropes

attached to that, the men being careful to turn together so that the lift may be

uniform. There is a back-pull winch to prevent going beyond vertical. Suppose

there are three winches used, as was the case in gable end, when section is vertical

two props are placed under the top flange of gable or any projecting part, and the

centre winch made fast to a couple of pieces of bent iron cast near the edge for

this purpose and also for attaching the sides when they are erected. This winch

then pulls against the props and the other two can " lower away "
; the platform

then comes away and is taken to pieces, the girders are unhooked, and props

placed to support the other side. These props bear against the pieces of wood
put through holes which are left by the blocks supporting the parts of mould

forming the flange, or the holes may be left purposely and pointed up when finish-

ing off the building.

Paper is laid under the concrete so that it will not stick to the mould. This

paper can be had in rolls, costs very little, and is easily applied.

The comers of building are jointed and strengthened as follows :—In mould-

ing there is a flange cast at some distance (generally equal to thickness of section)

from the edge, and the reinforcing bars are prolonged through for some distance.

When cement is set the ends are bent round to circle, and it will be seen that the

two sections coming together allow boards to be put on each side of joint, the

whole grouted in ; thus a strong pillar for comer is made, as well as a tie for the

sides.

Party walls are joined to sides by a simple dove-tailed joint grouted in.

The wall-plates are made of coke breeze concrete to enable the rafters to be

nailed direct on to the walls—saving timber wall-plates.

When commencing the mould the girders are hooked on to the hinges and

their free ends supported on pieces of timber laid direct on the ground ; they are

then brought up to level in a few minutes by means of folding wedges. The boards

are then laid on and the outline of section made with spars that will be used after-

wards for the rafters, and pillars are outlined in the same way, the stuff being used

again for another section when concrete is a couple of days old.

A doorway is formed by simply laying the door itself flat on the platform

in its proper place, with hinges and latch all complete, and casting the concrete

around it. Thus no door posts or jambs are needed ; thin pieces of wood | in.

thick are tacked round the door, and these give clearance for the door to open or

shut ; there is consequently no fitting of any description whatever.
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The walls of this building are 3 in. thick with 6-in. pillars, cement and fine

gravel 4:1, reinforced with f-in. bars spaced 12 in. each way. They can be built

at very little more per yard super, than cost of a floor of concrete 3 in. thick.

The raising of walls is a very small item. The total size of building walls is 3,668

super, ft. ; floor space is 1,620 super, ft., and cubic contents 22,772 ft., measured

inside and to floor level only. The total cost of erection and fitting inside com-

plete is £256 10s. 6d., as against £414 for a similar structure which was built of

stone, the stone being supplied free.

Further particulars of the system, which has been provisionally protected,

can be obtained from H. W. Buddicom, M.I.Mech.E., Penbedw Estate Office, Mold.

Floor Consiruciion.—The formation of the floor in a cowshed is a very

important matter, and it is universally recognised that concrete is the most suitable

material to adopt. The floor area can be divided into distinct sections as regards

the usage, viz., the feeding passage, the feeding trough, the standing space, the

gutter and the gangway or dunging passage.

The feeding passage should be formed as an ordinary concrete floor 6 in. thick,

and if finished to a fairly smooth surface when the concrete is laid, no finishing

coat will need to be applied subsequently, as a perfectly smooth surface is not

desirable.

The feeding trough should be carefully designed to provide the maximum
convenience and economy, and concrete is practically the universal material

adopted for this part of the work, even when not used for other parts of the build-

ing. In the section of a cow-house floor which is illustrated in Fig. 61, the type

of trough that is often used can be seen. It may either be semi-circular in cross-

section or merely have sloping sides which converge inward towards the bottom,

the latter being also given a slight slope. The former section is probably the

most satisfactory, as it is a good form for food and is also suitable for water when

the trough is made continuous throughout the whole length of the house, with

a supply pipe at one end and a waste at the other. The width of the trough,

inside, should not be less than 18 in., and where it can be provided a width of

2 ft. is preferable. The bottom of the trough, inside, should be level with the

floor line and the height of the front edge should be about 13 to 15 in., while the

back edge next the feeding passage can with advantage be higher, say, about

I ft. 9 in., the additional height being formed above the semi-circular portion

by splayed concrete, which facilitates the delivery of the food into the trough.

The minimum thickness of the concrete at the bottom and sides should not be

less than 3 in., and if the material is well mixed and of good proportions, no rein-

forcement will be necessary, although some designers prefer to insert a few small

rods in the front portion to strengthen the concrete against blows and cracks.

No rendering will be required to form a finish, if any irregularities in the surface

are smoothed off as soon as the forms are removed or, at the most, the concrete

need only be brushed over with a pure Portland cement grout if applied when the

former is green.

The standing space should be formed with concrete 4 in. thick, laid with

a fall of about 2 in. from the feeding trough to the gutter. This floor should
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be grooved to afford a good foothold for the animals, and such grooves should

be arranged to drain into the gutter at the back. It is advocated by some that

the standing space should be formed of rammed clay for a width of about 4 ft.

from the trough as this gives a more comfortable surface for the co\vs to kneel

and prevents enlarged knees, but it does not possess the same merits of cleanliness

and durability which are present with concrete, and the latter material is com-

monly used for the whole area. The gutter at the back of the standing space

should be 2 ft. wide and about 6 in. deep with a small channel next the gangway,

and towards which the floor of the gutter should drain with a slope of about i^ in.

This channel, which will convey the liquid from the gutter, should have a fall

in its length and discharge into a gully at the end which is connected to a drain

leading direct to the liquid manure tank. The whole of the gutter and channel

can economically be formed in plain concrete, and this is the material recom-

mended by the Departmental Committee of Small Holdings.

The gangway or dunging passage should be formed with 4 in, of plam con-

crete laid with a 2-in. fall towards the gutter, and thus the whole of the drainage

will be to one point. The level of the gangway can, with advantage, be kept

slightly below the level of the standing space, and this is accomplished by making

the gutter 6 in. deep next the standing space and only 3 in. deep next the gangway.

It can generally be stated that there is no material which can seriously compete

with concrete for the floor, trough and gutter in a cow-house, either in cost or

in suitability, and it is now almost universally adopted.

Roof.—^This is preferable if of the pitched type, as the maximum amount of

cubic air space is provided with the minimum height of walls.

A light concrete construction can be employed, similar to that mentioned

for garages, but timber_will usually prove the cheapest and best material.

There is no question of contamination and no great strength is required,

and timber framing covered with concrete tiles will give sound construction with

economy if the woodwork is designed to give rigidity without large expensive

sections or waste of material. The need of providing ventilation to the roof

space must not be overlooked, and wooden louvres will be quite suitable for this,

although roofs are often ventilated by covering the slopes with boards fixed with

a small space between. This latter method is not, however, so satisfactory as

that of providing a permanent roof covering, such as concrete tiles or thin slates

made with Portland cement and asbestos fibre.

Section III.

STABLES.

General.

The design of stables will depend very largely on the circumstances which

govern each particular case, as the requirements in a large stable for valuable

horses will be such as to demand a more expensive type of building than that

justifiable on a small farm, but there are some general principles which will be

applicable to all stable buildings.
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Wlicrcver possible the stable should be planned adjacent to the mixing house

or fodder-room, it should be ventilated but not too strongly lighted, the stall for

each horse should be not less than 6 ft. wide, the length from the back of the

manger to the opposite wall should not be less than 15 ft., and the door to the

external air should be arrange d so that the horses are not placed in a direct

draught

.

Construction.

Walls.—The construction of the walls may be executed with concrete, either

in the form of blocks or they may be monolithic in character, and the particulars

given in connection with cow-houses will apply equally to stables, and, generally

speaking, blocks will prove an excellent material.

Floors.—The floor should be of concrete about 6 in. thick, grooved and laid

!I #1

Fig. 67.

—

Details of Some Reinforced Concrete Stalls at Stables in Whueckoss
Street, London.

with a fall from the manger to the end of the stall when a channel for drainage

should be provided, this being dished out in the concrete. The walking way,

which is given along the end of the stalls, should also be of concrete, grooved

and laid with a slight fall to the channel mentioned above.

Slall Divisions.—Reinforced concrete has been successfully used for the

divisions between the stalls, and will be found much cheaper than those con-

structed with a combination of uon and timber. The divisions arc usually

about 7 ft. high at the highest point and about 9 ft. long, and good concrete 3 in.

thick with ^-in. diameter rods at 6-in. centres in both directions and surfaces will

be sufficient. The divisions should be finished with a post at the free end, and
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this may cither be hollow cast-iron with an opening in the side for the attachment

of the slab or a 6-in. reinforced concrete post can be adopted. The latter need

only contain a little reinforcement, four |-in. diameter vertical rods with a few

links being sufficient, and if the rods in the slab are allowed to project into the

post a very strong attachment will be given. Brackets or hooks for hanging up

harness, &c., can be cast into the post at the time of concreting.

In the case of the slab it will be economical to cast this flat on the floor and

raise into position afterwards to obviate double shuttering, and the rods can be

left projecting at the end for connection to the post when the latter is formed.

Mangers.—The manger can be cheaply executed in concrete on the same
principles as that described in the case of the feeding trough in cow-houses, but

it will require to be raised above the floor level.

Lofts.—Where a loft is required over the stables, as is frequently the case

the floor of this should be of reinforced concrete with ordinary beams and slabs,

designed in accordance with general practice.

Roofs.—The roof may be constructed as a reinforced concrete flat, or it may
be a pitched wooden roof covered with concrete tiles, as previously mentioned,

and no special notes need be given here as to this portion of the structure.

Loose Boxes.—The construction of loose boxes, fodder-rooms and similar

apartments can be executed constructed with concrete, on the same lines

as mentioned for cow-houses, and concrete is also very suitable for cart sheds ;

but in the case of the latter, precautions must be taken to prevent damage to the

walls when carts are being backed in. A " backing-rail " should be provided to

protect the back wall, and solid concrete piers are necessary at the entrance, on

either side, especially where a light form of block construction is adopted for

the walls.

The illustration in Fig. 70 shows a farm building in course of construction,

this comprising a harness room 12 ft. by 6 ft., a stable 12 ft. by 12 ft., a cowshed
12 ft. by 15 ft., and a double pigsty, the material used for the walls throughout

being concrete blocks 18 in. by 9 in. by 4J in., built to give a solid wall 4^ in.

thick.

Section IV.

BARNS AND SHEDS.

Many sizes and types of barns and sheds are necessary on farms of all kinds,

and concrete is eminently suitable for the construction of these, particularly for

the floors and walls.

Walls.—Where large barns arc required the walls should be in reinforced

concrete, and it is essential to provide a dry building inside. In small bams
concrete blocks may be used, but when com is to be stored, or other materials

affected by dampness, the walls should be built with a cavity.

Hollow block walls will prove satisfactory, however, in the majority of cases

for all small bams and sheds.
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Floors.—The floor in all cases should be of concrete, 6 in. thick, and it will

be found that rats will not be a source of trouble when concrete walls and floors

arc employed, as is the case where wooden barns are in use. If the superstructure

has to be constructed of timber it should be built on a concrete floor which is

raised above the general ground level, and this can be done by forming several

low piers of concrete which will support a slab, and thus no nesting place will be

provided for rats. Bolts should be cast in the concrete for the attachment of the

cill pieces which will be required to take the feet of the vertical wooden posts

of the upper part of the building. The roofs generally can be of timber with a

suitable covering.

Rick Stands.—Rick stands can be formed with concrete piers, and they

form an excellent material for this purpose, and once cast in position no further

expense will be incurred, while the ricks are kept quite dry, and no harbourage

is given to rats, which will invariably be found in large numbers when the ricks are

merely made on a layer of brushwood.

Section V,

PIGGERIES.

Concrete is an excellent material for piggeries, as pigs will thrive well on a

concrete floor if it is laid to a good fall, and the building will be strong and sanitary

while being very economical in cost.

Walls.—The walls only require to be 4^ in. thick, and the notes given in

connection with the construction for other small buildings will apply generally

to piggeries.

A very good example of a double pigsty built with concrete blocks is illus-

trated in Figs. 72 and 73. The walls are built of concrete 4J in. thick, the blocks

being 18 in. by 9 in. by 4^ in. and the roof is covered with concrete tiles (glazed

red) which give a warm and absolutely watertight roof. The divisions in the

pigsty are 7 ft. square with a courtyard to each 7 ft. by 6 ft., and in the court-

yard there is a trough made entirely of concrete with a shoot from the outside

wall to the trough for feeding purposes.

This building was erected on the estate of Wayford Tenants, Ltd., Norfolk.
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Fig. 68.

—

Cowshed, Fodder Room and Double Pigsty.

Fig. 69.

—

Harness Room, Stable, Cow Byre and 'Pn,^i\

Wayward Work, Norfolk.



Fig. 70.—A Farm Building in Course of Construction.

Fig. 71.—A Creamery.



Fig. 72.

—

Double Pigsty, Front View.

Fig. 73.

—

Double Pigsty, Back View.
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Fig. 74.—A Cow SiABi.i-., l^xihKiwk \u-.\\.

I'lG. 75.—A Cow Stable, Interior \'iew.
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Section VI.

DAIRIES.

Numerous dairies have been constructed in concrete, as the merits of the

material as regards its cleanhness have been recognised. It also has the great

advantage that the building will be cool in the summer and warm in the winter,

especially if the waUs are constructed with concrete blocks built with a cavity,

as previously explained. The whole of the walls and floor can be washed down,

and washing troughs, shelves and similar details can be formed with concrete

Fig. 76.—-A Concrete Bottle-Washing Trough for Dairy.

to give a complete apartment. A large concrete washing trough is illustrated

in Fig. 76, and a dairy building is shown in Fig. 71.

Section VII.

GREENHOUSES AND ROOT CELLARS.

Concrete is an ideal material for the construction of fruit -houses, greenhouses,

root and mushroom cellars.

For fruit-houses the walls, floors and roofs, and the internal fittings in the

way of shelves can be conveniently built with concrete.

For greenhouses, concrete is superior to wood, for it does not require constant

repair, and saves fuel, as it retains heat and keeps out cold air. Greenhouses

should have a foundation of 10 in. wide and 16 in. deep, or below frost level,

formed of concrete proportioned i part of Portland cement, 3 parts sand, and

6 parts broken stone or shingle.

On this the walls should be erected about 6 in. or 7 in. thick, composed of

I part Portland cement, 2J parts sand, and 5 parts clinker or cake breeze, to the

height required. The ridge should be 6 in. wide by 8 in. deep, and made of concrete
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Fig. 77.—A Root Cellar with Curved Roof,
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Fig. 78.

—

Benching for Conservatory or Greeniiou.sk.
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Figs. 79 and So.—Interior and Exterior View of a Greenhouse in Reinforced
Concrete.
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composed of i part Portland cement, 2 parts sand, and 5 parts broken stone or

shingle, f in. size, reinforced with two steel rods, say ^ in. diameter. If the width

of the greenhouse is not over 16 ft., beams 2h in. by 5 in. extending from the ridge

to side walls, each reinforced with one |-in. bar, will be strong enough to support

the sashes.

The ridge should be supported every 10 ft. by 12 in. square reinforced concrete

posts. The tables and shelves may be made of concrete 2^ in. thick, propor-

tioned I part Portland cement, 2 J parts sand, and 5 parts clinker, reinforced with

a metal meshwork.

Hotbed frames can also be built with 3 in. concrete wall-proportioned i part

Portland cement, 3 parts sand, and 6 parts broken stone or shingle resting on a

4-in. foundation.

The shelves and benching in greenhouses and conservatories should be of

concrete also. The construction and moulds for same are shown in Fig. 78.

The excavation for root cellars, which are built half above and half below

ground level, should be carried about 16 in. below the desired level of the floor,

and round the sides a foundation of concrete proportioned i part Portland cement,

3 parts sand, and 6 parts broken stone or shingle, should be formed 12 in. deep.

Between and slightly above these foundations 12 in. of porous material should be

rammed over the whole area, exclusive of foundations. On the foundations a

wall 18 in. thick composed of i part Portland cement, 2| parts sand, and 5 parts

clinkers, broken stone, or shingle, should now be built, and a floor laid over the

whole of the interior composed of concrete 4 in. thick. The roof may be as

shown in Fig. 77 and formed of concrete. Near the top at each end window
openings should be left in which a sash should be fitted after the concrete has set

and the forms have been removed.

Mushroom cellars should be two-thirds below the level of the ground to

obtain the best results ; otherwise their construction is similar to that of root

cellars.

(S265)
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CHAPTER III.

GENER.\L INFORMATIOxX FOR THE BUILDER.

Section I.

GENERALLY.

The use of concrete is becoming so general in aU classes of work that its

possibilities cannot be overlooked by any builder who is anxious to increase his

business, and a thorough study of the economical production of the material and

its satisfactory application to all parts of a structure is one which will undoubtedly

form part of every builder's training in the future.

It is a subject which has been much neglected in the past, and concrete work

has been looked upon as very simple and one which merely consists of mixing

together a few materials, with any quantity of water, and throwing them into

position. Concrete work does not, however, consist merely of plain concrete

in foundations and over the surface of the site, but the execution of all parts of a

structure with a material which is cheap and good when carried out on proper

lines.

It has one distinction as compared with the majority of materials, and that

is its manufacture by the builder on the site or in the yard, whereas with brick-

work, timber, &c.. the materials are delivered in the finished state and only need

application to the structure.

This fact should encourage the builder, as it increases his profit, but at the

same time it calls for organisation, supervision and knowledge on the part of the

contractor if good and profitable work is to be done. Good work is absolutely

essential, and this cannot be too strongly impressed upon the man who is respon-

sible for its execution, because the most efficient design and specification will be

useless—except as evidence against the builder—if the work is carelessly done.

In cottages and small buildings generally concrete is becoming more universal,

and it is in this class of work that the provincial builder usually finds the greater

part of his business and, as the services of a specialist will seldom be justified

in these small buildings, it is incumbent upon the builder to develop concrete

construction on his own account in order to be able to build cheaply and well in

tb.is material.

PLANT.

The question of the plant for concrete manufacture is a very important one,

and it will always be found economical, in the long run, if sufficient plant is

provided to carry out the work quickly, while better quality will result.

In the case of a small business, when the capital is very limited, great care

must be exercised in the selection of the plant, and the builder must carefuUy
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consider whether he will have sufficient work to keep any machine going before

the same is purchased because he cannot afford to keep capital locked up in plant

which is idle. At the same time he will be called upon to enter into competition

with other firms who have a complete plant, and his chance of producing work

quickly, cheaply and well, will be small compared with his competitors unless

he has certain essential machines.

The complete equipment for the execution of concrete work of all classes

will be extensive and include such items as mixers, crushers, block, tile and brick

machines, washers, moulds of various kinds, mechanical power in the form of

engines or motors, hoists, skips, tram rails and wagons, shearing and bending

machines, tampers, concrete spades and various tools, apart from the ordinary

plant which is utilised for other classes of construction, as, for example, a circular

saw, which is invaluable if a large amount of timber has to be cut up for shuttering.

Concrete Mixers.—A concrete mixer is one of the first essentials in concrete

manufacture, as it saves time and labour and produces a good quality of uniform

concrete such as cannot be obtained by hand mixing. The outlay entailed will

soon be recovered by the builder in the saving of labour, and care should be

talcen to select a really good class of machine.

It is not proposed to describe here the good mixers which are on the market,

as particulars of these will be found in " Everyday Uses of Portland Cement
"

and " Concrete and Constructional Engineering."

The mixer should be carefully looked after, kept properly greased at the

moving parts and thoroughly cleaned out at the end of each working day on

which it is used ; and, with a little attention, it will last for many years. Where
any large quantity of work is to be done, mechanical power is a necessity, and

if a suitable engine is obtained this can easily be transported from one spot to

another and be used for driving the mixer and also the crusher where the latter

is required. Where stone is available in the vicinity of the work a crusher is abso-

lutely needful, and as this should be adjacent to the mixer to avoi3[ unnecessary

handling of materials, it is a good plan to drive this by the same engine. The

crusher and mixer should both be arranged at such a level that wheelbarrows can

be run under the moutl^ of the delivery to discharge direct into them.

The jaws of the crusher can be adjusted to suit the size of the stone required,

and they should be set to give the correct size and not continually changed about,

as is sometimes done, because if two sizes are needed large batches of each should

be crushed at separate times. Many parts of the plant are so general and simple

as to need no particular mention, but are nevertheless very important, and an

example of this is provided by tram-lines and wagons. The saving of time and

labour by the use of temporary tram rails, which are well planned, is enormous,

and they are quite essential in the complete modem plant.

There is one particular feature of the modem plant which has been exten-

sively developed during the past few years, and it is one which is an important

factor in the construction of small buildings, viz., machines for the manufacture

of blocks, bricks and tiles of concrete, and some notes on these are given in the

section dealing with block manufacture.

(8265) H 2
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LAY-OUT AND SUPERVISION.

The general arrangements and lay-out of the machines and stores for concrete

making are extremely important as affecting the cost of the work and also the

quality.

There are two main points to be borne in mind when deciding in the arrange-

ments to be adopted, viz. : (i) the need of reducing the handling of the materials

to a minimum, and (2) concentration, to enable thorough supervision to be easily

performed.

The arrangements for block making and similar work on the builder's per-

manent 5'ard will naturally be based on entirely different conditions to those

obtaining on a building site where blocks and mass concrete work are being

executed. In the first case the lay-out can be on more or less permanent lines,

but in the second case the arrangements are only temporary, and they may need

to be varied as the work proceeds, apart from the fact that they wiU be done

away with entirely when the particular constructional work, for which they were

planned, has been completed.

The two main points as given above will apply in both cases, but the method
of complying with them will naturally var}^ and what might be reasonable and

economical in the way of equipment in the yard would possibly not be justified

on a building site.

YARD WORK.

In the lay-out of the yard equipment the moulding machines can be taken

as the central point of operation, as it is here that the concrete is actually manu-

factured into the units which will be sold for building purposes. All the materials

must be conveyed to and from these, and they are thus the pivot of the whole

of the operations.

The principal operations may be said to be five in number, viz. : (i) Receiving

and storing materials—cement, sand and aggregate
; (2) carr\'ing materials to

the mixer and combining them with water
; (3) depositing and moulding the

concrete ; (4) removal of the blocks to the drying ground or curing chambers ;

(5) removal and storage of the hardened blocks. There may, in addition, be a

further operation in surface treatment where this is required, and this may be

termed " finishing."

It is impossible to lay down any fixed plan for the lay-out which will be

applicable to all plants, as so much will depend on circumstances, such as the

source of the supply for the aggregate and sand, the available area for the con-

•crete making and the magnitude of the plant. The ideal arrangement is one

where the materials are stored close to the mixer and at the level of the top of

the hopper which feeds this machine, while the block machines, or other moulding

plant, are situated below to suit the level of the discharge from the mixer. As

the block machine operators will, however, be situated at the ground level to

avoid unnecessary lifting in conveying the blocks to the drving giound, it

means that the raw materials must all be hoisted when they are delivered

to bring them up to the desired level for such ideal arrangement, and although
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this is sometimes done by conveyers of different types where the plant is extensive,

it will not be feasible in the ordinary builder's yard, and a lifting hopper must

be provided on the mixer, or inclined runways be given for the transport of the

aggregate and sand up to the hopper level, and the cement should be stored close

to the mixer on a raised floor.

When the plant is adjacent to a suitable gravel bank or other source of supply

as regards the aggregate, the layout will be governed to some extent by this, but

by the use of tram rails and trucks for transport it will be quite simple to get

the supply to the mixer, even if the latter is some distance away, and no large

storage for the most bulky of the materials will be necessary. It must be

remembered that the storage of the aggregate and sand is an important matter,

because if the materials are left out in the open they are liable to freeze and

become lumpy in cold weather, which makes handling difficult, and the varying

amount of moisture which they will contain at different times will make it more

difficult to obtain a uniform mixture for moulding.

It will be found economical in the long run to provide a cover to all materials

and plant which will enable the work to proceed regardless of the weather, and

this will tend to a uniform quality of work executed by men who can perform

their operations in comfort.

Storage of Cement.—Portland cement must be carefully stored otherwise it is

liable to deteriorate in quality, and when it is necessary to hold a large stock it is

preferable to store it in bulk rather than in sacks.

The storage shed should be thoroughly watertight and a timber construction

with felt or asbestos tile roof should be adopted in preference to iron, as with

the latter considerable condensation takes place under certain conditions of the

atmosphere. The floor of the shed should be of concrete or wood.

In the latter case the timber should be well seasoned, laid with grooved and

tongucd joints, and raised at least 6 in. above the ground level to prevent absorp-

tion of moisture.

Division of Work.—Although separate operations should, as far as possible;^

be conducted in separate departments, these departments must be arranged in

convenient relation to one another and with a proper regard to the sequence of

the operations, but even while effecting this separation it is advisable to avoid

unnecessary partitions, enclosures and doors as they interfere both with the work
and the supervision. With a carefully arranged plant the supervision can be

carried out at one or two points and the whole of the operations properly controlled.

Efficient supervision is absolutely essential from the builder's point of view to

prevent loss of labour by idleness, loss of material by carelessness, and possibly

bad work by indifference, and he will be amply repaid for time and money which

are spent in centralising the whole plant and instituting a complete system with

thorough control by a competent supervisor.

Drying Ground.—The location of the drying ground or airing rooms must
be considered in relation to the operating machines when the blocks are moulded,

and, while providing for the maximum output, they should be close to the

machines and not necessitate a long journey with the moulded blocks. If
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possible the direction should be arranged so that there is a continual flow one
way from the point of delivery of the raw material into the yard to the storage

yard where the hardened blocks are placed, as this system will prevent any con-

gestion or possibility of the transport of the finis-hed material interfering with the

movement of the cement, sand and aggregate.

SITE WORK.

The same general principles which are given for yard work will apply

to work on the building site, but unless the scheme is a very large one it will

not pay the contractor to expend a large sum of money to provide for ideal

-conditions where existing circumstances make this difficult. The storage of the

cement must be properly provided for in a suitable shed, but the other materials

•wall be stored in the open close to the mixer. The latter machine should be

placed in a position which is accessible from the entrance to the site, as it

involves considerable waste of labour if the sand and aggregate are deposited in

u place which necessitates their transport afterwards over a long distance to the

mixer. The work of gauging, mixing and moulding should be done at one spot,

at a point which is convenient for the delivery of the materials and also for the

buildings themselves, but the former point is almost more important than the

latter, because the position of the work in the buildings is constantly changing,

and what may be convenient at one tim.e will not be convenient at another. The
mixer and other plant can, of course, be moved about, but this will not pay
unless the work is extensive, as it means the suspension of work for a certain

period apart from the actual expense of removal, unless portable mixers are used,

and even the latter complicate the deposit and handling of the raw materials.

When blocks are being used the drying grounds should be arranged to suit the

positions where thej' will ultimately be required, at the same time keeping the

blocks sufficiently far from the buildings so as not to interfere with the general

building operations. Generally speaking it is the best method to work the

actual buildings toward the mixer, etc., rather than awa}' from it, as this method
avoids obstructions, and the necessity of crossing portions of the partly executed

building with materials is reduced to a minimum. In building walls with

concrete blocks it is advisable to provide for a double scaffold similar to that

used for masonry work, as it is not desirable to leave out blocks for putlog holes,

and the additional cost will be comparatively small. The method of procedure

as regards the execution of the whole scheme should be carefully thought out

at the very commencement, in order to avoid, as far as possible, a continual

change of routes for materials, position of plant and offices, which involve

expense without any return to the contractor. A good system is particularly

necessary where reinforced concrete work is being executed, in order to allow

the different sections to be carried out in their proper sequence and without

delay or damage to work already done.

WTierc a large amount of shuttering is required, it will always pay to instal

a circular saw for cutting the timber, as the saving in time and labour is con-
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siderable, and it will be useful for general carpentry work throughout ; but if

the site is close to the builder's own yard such work will naturally be cxecut'-d

there, and the greater part of the cutting will be done before the timber i:,

delivered to the site. In this and other waj's the procedure will be affected by

the proximity of the site to the yard, and if they are close to one another the

layout and general organisation on the site will be much simplified, as economy

will be effected by doing all the work possible in the yard where stocks of material

are available and better facilities exist for carrying out the work on a good

system.

Local Labour.—There is a general impression among builders and others that

the execution of concrete work requires the services of a large number of skilled

men, but this is not the case, as in the greater part of the operations the work can

be carried out by unskilled labourers, provided they are properly supervised and

instructed in the particular operation on which they are engaged. Skill is

necessary, but only on the part of the foreman or person directly responsible for

the direction and control of the operations, because the whole of concrete con-

stniction in cottage work can be, and should be, reduced to a system in which

the labour is more or less of a mechanical nature, and each man is a unit per-

forming an operation which is simple and merely a repetition of what he has

done continually since the commencement of the work, and, consequently, no

special skill or brain power is required. It is not intended to imply that a

certain amount of initiative on the part of the workmen is undesirable, but

m.erely that highly trained men are not essential and, consequently, any avail-

able local labour can be utilised successfully.

The chief point to remember is that every man should be given sufficient

instruction at the outset as to the method of executing his particular operation,

where such operation is one to which he is not accustomed, and this instruction

is not in any sense a matter entailing much time or training, but simply the

necessary guidance of the skilled supervisor to render each part of the system

complete. In some cases a little explanation of the principles to which the

work must conform will be helpful, as it will be found that a simple explanation

of the theoretical aspect will invariably arouse some interest on the part of the

worker, and he will realise very quickly the importance of executing his work

on a system, even if he is an unskilled labourer.

In the case of operators who are working block machines and similar

appliances some instruction is certainly necessary at the commencement ; but

here again the work is purely mechanical, and once the knack has been acquired

by the workman no further teaching is necessary, and it is only ordinary

labourers' work. Where brickwork is to be built skilled tradesmen must be

employed, but for the greater part of the operations in concrete building there

is no need to import tradesmen, as any local unskilled labour can be engaged,

and the builder is able to effect considerable saving in expenses and wages, while

the services of one highly skilled man to supervise the work will be essential,

whatever method of construction is employed, if good work is to be done, and

none other but good work can be advocated.
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Section II.

ORGANISATION.

It is essential that the whole of the preparation for and the actual building

of cottages should be organised in a thorough manner and be systematic, so

as to prevent wastage in labour or materials. There is no section of the work

which contains an element of uncertainty such as is sometimes met with in large

buildings or engineering schemes where risk can be taken in the hope of making

exceptional profit.

Records should be kept of the number of blocks produced per day, the exact

quantit}' of materials required for their production, the cost of building the

blocks in the work, the annual cost of repairs to plant and items of this descrip-

tion, in order to be able to trace any wastage or unprofitable department ; and

the men responsible for each department should be made to realise that syste-

matic work is expected.

The men should be selected for their suitability for each particular section

of the work, and they should be kept to this from the foremen down to the

ordinary labourer, and they will then speedily become a set of experts instead

of a mere gang of unskilled and semi-skilled workers. The organisation should

also be based on the correct principles which will facilitate expansion as occasion

arises, it being much easier to introduce a new line into a well organised business

than into one in which no system prevails.

It has been stated that a bad system is preferable to no system at all, and

although this may be somewhat of an exaggeration, it contains an element of

truth. In the case of a builder who takes up the manufacture of concrete blocks

and organises this work on good lines, it is a simple matter to extend the work to

include the making of concrete tiles, bricks and other concrete products which

will materially assist him in connection with cottage building, as he will be able

to compete favourably for all classes of work, and often obtain work by being

able to suggest concrete construction as a cheap alternative to old-fashioned and

less suitable methods.

The purchase of materials should be carefully considered, and no possible

source of supply neglected if there is any hope of obtaining satisfactory materials

at a lower rate than that being already paid.

In the case of the Portland cement, this should be obtained from a firm of

high-class manufacturers who are reliable, and it M'ill be found that better terms

will be obtained if a large well-known firm is dealt with.

The cement should be purchased in large quantities, which need not neces-

sarily be delivered at one time, but a contract can be arranged to ensure a

constant supply as it is required. A new consignment should always be ordered

in plenty of time, while a large quantity is still in hand, to avoid the possibility

of the work being stopped through the cement running short. This is quite a

common failure with contractors, and avoidable losses and delays are often

caused through lack of proper organisation in this respect alone.

Aggregate.—The aggregate offers great possibilities for the business capacity
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of the builder. Thorough investigation of possible supplies in the immediate

vicinity will often result in an excellent material being found which can be

obtained at a very low cost, and when this is the case the contractor should

protect himself by getting a guarantee of a continuous future supply without

the rise in price which is often asked when the use to which the material can be

put is realised by the seller. Instances have been known of good material, such

as clinker, being given away to the builder, who merely has to pay for carting
;

but when it is seen that the material can be put to such a useful purpose as the

manufacture of concrete, a price has instantly been put upon it which

absolutely prohibits its economical use. It will be seen that it is impossible for

a builder to price the cost of work accurately and ensure a profit unless his

supply of materials is properly organised and in such a manner that he can

command what is necessary to fulfil any contract either entered upon or con-

templated.

Apart from the actual constructional materials used in cottage work, it is

highly important to organise other sections of the work, such as the joinery.

The doors and windows, together with the frames, should be standardised, and

be made or purchased in fairly large quantities. For concrete work in situ

the forms should be standardised and kept quite simple, and it will pay to

construct these in a thorough manner which will permit of their removal and

re-use several times.

Conclusion.—Before completing this section it may be well to summarise

in a general manner and give the contractor the chief points to bear in mind

when dealing with concrete construction for cottages.

These points may be stated as follows :

—

(i) Study concrete manufacture thoroughly.

(2) Build up a reputation by good work.

(3) Acquire sufficient plant of good quality.

(4) Work on a thorough system, and lay-out the work to suit the system.

(5) Employ at least one thoroughly skilled supervisor.

(6) Do not neglect any opportunity for making concrete products and do not

confine the operations to blocks only.

(7) Arrange the site work and yard work in conjunction with one another.

(8) Employ local labour.

(9) Instruct the men at the outset as regards the particular machine they are

to operate.

(10) In the case of blocks and partition slabs, make certain that they are

sufficiently cured before use.

(11) Organise thoroughly, both in office and works, and standardise wherever

possible.

(12) Purchase on a large scale and in the right market.

(13) Thoroughly investigate the possibilities of all local materials for

aggregate.

(14) Gain the confidence of architects and clients by fulfilhng every contract

in the spirit as well as in the letter.
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Section III.

BLOCK MAKING.

The use of concrete blocks is so general for concrete cottage construction

that some practical notes on this part of the work should be of assistance to the

builder who is taking up the method.

There are many different makes of moulds and machinery on the market
for the making of concrete blocks in such quantities and at such a price that

they may be a commercial success. The machines can be divided into two
groups : (i) The mechanical pressure machine : (2) the hand tamping machine.

Fig. 81.—A Hollow Concrete Block Machine.

A. Mould Box. E. Standards.
F. Stay Bars.
G. Core. This can be handworked by a Lever.
H. Division for Cavity Blocks.

B. Bed Plate.

C. Instantaneous Fastener
D. Hinges.

The pressure machines are all about the same tj^e ; that is to say, the

machine compresses the material, the die or press coming down from the top and
entering the mould box. Some machines apply more pressure to the block than
others, and it is necessary to compress the materials so close together as to fill

all the voids. Unless this is done, a waterproof and dense block will not b;

obtained. It is always best before purchasing a machine for any concrete block

work to have the advice of a specialist, so as to get the best machine for the

amount of capital to be expended, and he will also be able to advise the best

methods of making, curing, etc., of the blocks or any other articles to be manu-
factuix-d.
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Hand tamping machines are more in everyday use than the power or

mechanical pressure machines, for many reasons : (i) Because they are easy to

transport from one place to another ; (2) because they are cheaper, and thus

within the reach of small builders ; (3) because some maintain that stronger

blocks are obtained by hand tamping than by the mechanical presses. This

question will be dealt with later on under the heading of " How to Make Blocks."
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An illustration of a hollow concrete block machine is given in Fig. 8i. This

represents the general principle of a hand tamping machine. By taking the core

G out and inserting a thin plate in the opening, the thickness of the door of the

mould box, and also by arranging a division at H, cavity wall blocks 4^ in. thick

can bo made.

Making a Mould for Concrete Blocks.

The size block which has been found from practical experience to be the
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For the purpose of showing how to make a mould for concrete blocks, we
will adopt this size as the standard size for the blocks. Fig. 82 shows the mould
constructed without any " liners " on it. It will be seen from this that it has
a bottom and a back which are fixtures, while it has two side doors which open
out away from the mould. The front also opens and hangs down under the
mould. The liners are so arranged that they can be easily taken from the mould
and others substituted, so as to make different sized or shaped blocks. By this

Fig. 86.

—

Pallet for Blockmaking.

yjjjjjji^-

Fig. 87.

~^^ZZ^'

method the necessity for several moulds is obviated, but at the same time it is

quite as convenient.

Fig. 85 shows the plan of the mould box fitted with the necessary liners for

making ordinary i8-in. by 9-m. by 4|-in. blocks ; while Fig. 84 gives the plan of
the same mould with the liners in their place for making comer blocks.

Fig. 83 A illustrates the construction of the bottom and back of the mould
box in detail, while B is the right-hand door. It will be noticed that this and the
other two doors are i^ in, shallower than the back of the mould. When hanging
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the sides to the back, the top of the mould must be kept level. This will then

allow the pallet to lie on the bottom of the mould and the side doors swing over

it. There should be just sufficient clearance, so that the doors do not rub the

pallet. C shows the left-hand door with a rib on it, which forms a groove

in] the block. D gives the detail of the front door, and it will be seen that it

has two slots in it, and into these slots the side doors ( B and C) fit.

Liner 9 shows the detail of the liner which is fixed to the back of the mould.

Figs. 88 and 89.

and is the same for ordinary and for the comer blocks. Liner 10 is also shown

in detail, and this fixes to the front door, while Liner 11 is fixed to the right-

hand side door. This constitutes the whole mould for the making of blocks

18 in. by 9 in. by 4I in. All liners should be fixed to the doors, etc., by means

of screws from the outside of mould box. This obviates the necessity of damaging

the face of the liners by screw holes, which will always show upon the finished

article, i.e., the block.

Liner 12 shows the liner which is attached to the right-hand side door when
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comer blocks are required, and Liner 13, Fig. 82, shows the construction of the

Hner for the front door, which is also necessary for comer blocks. The position

of the liners are indicated in Figs. 84 and 85, and from these it will be found very

simple to fit up the mould.

Fig. 86 shows the pallet (upon which the blocks are made) in detail. The

plain side of this is the face, the battens resting upon the bottom of the mould.

It must be clearly understood that if 100 blocks per day are to be made it is

necessary to have 200 of these pallets, as each block must be made on a pallet,

and they require to be left upon the pallet for at least two days. It will, there-

fore, be readily understood that it is necessary to have sufficient pallets for at

least two days' work. Upon the third day the blocks can, with care, be taken

from the pallets, and these can then be used over again. It will be found advisable

to have the comer blocks on the pallets for at least three days. The blocks

should be watered each day after making so as to allow the cement to get its

proper action. Figs. 88 and 89 show the arrangements for the iron fastener,

which will hold the mould together tightly, while the blocks are being tamped.

It is a very simple arrangement, but it is very effective and very quickly operated.

Fig. 88 is simply a piece of i^ in. by ^ in. iron bent to shape, while Fig. 89 is a

bracket which is screwed to the back of the mould, and about 2i in. to 3 in. from

the top edge of the mould. Two of these brackets are required to the set. In

each of the brackets are ^-in. holes, which are matched with holes in Fig. 88.

Through these holes J-in. bolts are fixed with just sufficient clearance so as to

allow Fig. 86 to move freely. The bolts form a pivot upon which the fastener

(Fig. 88) works.

The mould should be made in yellow pine or American white wood, but,

of course, other wood such as a good class red deal would do, but it will not stand

30 well. The top edges should be lined up with strips of iron about | in. thick,

which will protect the top edges from chipping and wearing. The outside of the

mould should be painted, while the faces of the liners, etc., should be given three

or four coats of French polish, put on with a bmsh, or two or three coats of

shellac dissolved in methylated spirits. This will keep out the wet, Fig. 8y is

an alternative type of pallet which is more convenient to handle for the ordinary

walling blocks (18 in. by 9 in. by 4I in.).

How to make Concrete Blocks.

Pressure Machines.—If a mechanical press is used all that is necessary is to

place a pallet on the bottom of the mould box and to fill it up with the material

which is struck off level with the top, and then to move the box under the die.

The die is then lowered by various means and the pressure is applied. After

this is completed the die is raised back to its " rest " position and the mould box

moved to the place where it was filled. It is then unfastened and the block

taken out and laid on one side to harden off for 24 hours, and the operation again

repeated. It must be noted that for each block that is made a pallet or carrying-

off plate is required. In some of the power presses it is possible to make 1,000

to 1,600 blocks per day.



GENERAL INFORMATION FOR THE BUILDER. 97

Pressure machines are quite suitable for partition slabs and cavity wall

blocks, but for hollow blocks they are not quite so efficient. With hollow blocks,

the cores which form the hollows must stand upright in the mould so as to allow

the pressure, when applied, to disperse with equality throughout the block.

This necessitates the face of the blocks {i.e., the side of the blocks which are

exposed to the weather) being on the side, and it has been found from experience

that when blocks are made with their faces on the side, that they are not so

weather resisting as if made on a face up pressure machine.

When hydraulic pressure is used a more condensed block is obtained, but

the rapidity with which they are made is greatly reduced.

Hand Tamping.—Now we will deal with hand tamping. This is a simple

process, but unless carried out in a perfect manner it will be found that the blocks

are slightly porous, but if the following instructions are carefully followed satis-

factory blocks can be obtained. Having selected the machine you intend to

use, it will be found that for outside work it is necessary to face the blocks

This means that a block which is composed of a mixture of 6 aggregate to i of

cement has a facing of fine material which is mixed with 2| of washed sand to

I of cement. This face is only about ^ in. thick, and makes the blocks more

Impervious to the weather than if it were the 6 and i mixture throughout. If

a face down machine has been purchased it is a simple method to make the

blocks. First, the pallet is placed in the mould and then the facing material

is filled in. This should only be about | in. in thickness. Upon this the 6 and i

mixture is filled, and the whole is tamped or rammed down together. Before

the next layer is filled into the mould the face should be " scratched " with a

scratcher. This ensures perfect adhesion of the second layer to the first. The

second layer can then be filled in, and the tamping operation repeated, and this

face should also be scratched, and so on, until the block is completed.

If a " side face " machine is used it is not quite so easy to have the fine facing

of even thickness, but with a little care this can easily be got over, but nearly

all the hand tamping machines which are upon the English market are " face

down " machines.

Wlien coke breeze is used for making blocks it will be necessary to have a

fine facing of washed sand, mixed 2| of washed sand to i of cement. The backing

m.aterial could be composed of 3 of coke breeze, 3 of sand and i of cement. This

will ensure a fairly waterproof block. The same applies where pumice or any

other porous material is used for building blocks.

The various types of block-making machines with their accessories have

been illustrated and described in various issues of Concrete and Constructional

Engineering, and need not be dealt with here.

Curing.—This is an all-important item in the manufacture of concrete

blocks, and unless they are properly " cured " it will be found that they will

have the tendency to crumble. By " curing " is meant the ageing, and thus the

crystallisation of the cement. To obtain perfectly satisfactory blocks the

following instructions must be strictly adhered to. As mentioned before, the

mixture for blocks is only wetted to a semi-dry consistency, and it is common

(8265)
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knowledge that in order to obtain the hardest concrete a fair amount of water

must bf used. It will be said, " Then how do the blocks described here harden ?
"

But there is a simple method, and that is the " curing," by which it is possible

to harden the blocks just as well as if mixed wet. The method of curing is as

follows :

—

After the blocks have been made 24 to 48 hours, according to their shape

and size, they are removed from their pallets and laid out in the curing yard

in rows, and a passage left so as to enable a man to get between every third row.

This will allow a man or boy to go between and water either with a can or hose.

This watering must be carried out every day for six or eight days. If it is hot

weather it may be necessary to water twice a daj'. This is the " curing
"

process, and it is well to remember that too much water cannot be applied to the

blocks. After this they can be stacked up to dry off until wanted for use, but

they should never be used under a month at least. They should be protected

from the sun and also from frost.

If it is necessary for blocks to remain on the pallets longer than 24 hours,

they must be watered while they are on the pallets, and they should always be

watered within 24 hours of their being made, and the watering must then be

continued as before described.

Where a very large number of blocks are to be continually made and the

outlay is justified, special chambers for steam curing are constructed, and these

should be designed and fitted up in accordance with recognised practice.
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CHAPTER IV.

DESIGNS FOR COTTAGES.

INTRODUCTION.

Some excellent examples of artistic and useful cottage design are given in the

following pages, and they illustrate very forcibly the possibilities of concrete as a

solution to the problem of providing housing accommodation for the working

classes at a reasonable rental.

Many hold the opinion that the use of concrete would lead to monotonous

dweUings, but if the subject is properly studied it will be found to afford a very

wide scope for the designer, and many pleasing effects can be obtained at com-

paratively little expense.

The essence of successful design is that of obtaining a good proportion both

in individual features, such as openings and projections, and in the whole structure,

and it is only in this way that the eye can be satisfied. Elaborate ornamentation

is not essential, and in fact is to be avoided, because it involves unnecessary

expense, and a simple building which is well proportioned will be far more pleasing

and more truly represent the purpose for which the dwelling is intended. Perfect

sjmimetry is not necessarily essential provided the design is well balanced, but

a symmetrical lay-out will invariably prove cheaper than one which is un-

symmetrical.

The plan should be straightforward and simple, with no waste space, and

eccentricities should be avoided. There is a great tendency to strive for originality

at all costs, and some designers prefer a type or feature which is original and

unsuitable to one which is ordinary and quite satisfactory. This leads to designs

which are often displeasing, whereas the designer who possesses a natural talent,

and who strives for simplicity and good proportion, will soon begin to express his

individuality in a manner which leads to satisfactory results because it is spon-

taneous. Originality is a decided asset to the designer, provided it is governed by

the principles of good design and the conditions of reasonable cost.

PLANNING.

In cottage work the plan should be carefully considered in the first instance,

and this should not be hampered in any way by a preconceived external appear-

ance, but the latter should follow naturally from the former.

A good simple plan will always allow of a satisfactory external treatment

and it is only in minor details that the latter should govern the former, and it is

then rather a case of considering the two in relation to one another for the purpose

of satisfying the conditions of external appearance without undue sacrifice of

convenience and light as indicated on the plan. The plan should, however, be

considered with a proper regard to the cost of construction, as by a judicious

arrangement of the walls and fireplaces, the construction can be greatly simplified

and the total cost kept down.

(8265) I 2
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CONCRETE COTTAGE COMPETITION.

Considerable interest was aroused among architects and others by a com-

petition which was organised by the proprietors of " Concrete cmd Constructional

Engineering," who offered substantial prizes for the best designs for cottages

•suitable for execution mainly in some form of concrete, at a cost not exceeding

£125, and as these designs illustrate the successful manner in which the material

can be applied, they are reproduced here, together withthc Assessors' Report and

comments.

THE ASSESSORS' REPORT.

The Assessors express their satisfaction with the number and general character

of the designs, which show the interest taken in the simple, but important,

( conomic problem of cheap cottage building.

The special character of the competition is its demand for a design suitable

for execution mainly in some form of concrete, instead of wholl}' in the usual

materials of brick, tile, slate, stone, or carpentry .

This requirement necessarily affects the planning by imposing great simplicity

of external form. It also tends to exclude or render superfluous the picturesque

breaking up of the elevations.

The architectural problem is, therefore, not so easy as it is simple, precedents

not lying at hand in the countryside or in local county traditions.

The conditions of concrete construction and design being granted, the main

problem is the provision of the best accommodation possible for the fixed limit

of expense.

The conditions explain that the sum of £125 is exclusive of builder's profit,

sanitary fittings (which would be of stock prices), fences, land drainage, etc.

The cost of the drains was expressly excluded, so that comparison could not

hastily be made with the cost of completed cottages, which may or may not

have been connected with sewers or have involved expensive drainage. The sum
of £125 was settled for the purposes of the competition, and must not be taken

as the total cost of completing any of the cottages.

The arrangement of the plan within these limits is the remaining but pre-

eminent condition—domestic economy and the requirements of three bedrooms

for the family with the living room and necessary adjuncts ruling the decision

and leaving no space to be wasted.

The Assessors award the first prize to Design No. 206, the second prize to

Design No. 75, the third prize to Design No. 193, the fourth prize to Design No.

205, and the fifth prize to Design No. 56.

(Signed) Max Clarke,

Beresford Pite,

Edwin O. Sachs.
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COMMENTARY ON THE COMPETITION.

The result of this competition is decidedly interesting, both from an archi-

tectural point of view and as helping to solve the economic problem as to the

best means of housing the rural population who are in receipt of a very small

weekly wage, and consequently unable to pay even a reasonable amount of rent

for a cottage. Much time and thought has been expended in attempts to decide

how much accommodation shall be provided in order to decently house a growing

and increasing family, so that there may not be overcrowding.

Naturally some happy medium must be arrived at which seems to have been

met by the conditions of this competition. It provides for a living room or

kitchen and sleeping accommodation for father, mother and four children, which

may be interpreted as a kitchen, three bedrooms and a scullery or wash-house,

with places for food, fuel and sanitary accommodation. In country districts

the provision of sink, w.c, and the drainage thereto, if water-borne sewage is

contemplated, usually involves an outlay out of all proportion to the cost of the

main building, and the question as to whether a detached earth closet would

not meet all the requirements of health and sanitation is one which merits the

careful consideration of those who are interested in the housing problem, so that

some broad principle should be agreed upon. This point has not received the

consideration it deserves.

Another matter which is of great importance in the housing problem is the

area and the height of the rooms. It is one thing for rooms in town dwellings to

be at least 8 ft. 6 in. high, but it is quite another matter in the country where all

the doors and windows can be left open , and where probably the occupants spend

the greater portion of their life out of doors. In the latter case it might reason-

ably be presumed that a less height than 8 ft. 6 in. would be sufficient, without

any detriment to the health of the occupants.

All these questions are of vital importance in the production of an econo-

mical design. The grouping of a number of cottages no doubt tends to economy,

but in cases such as the present problem, cost is the first consideration, and groups,

instead of isolated buildings, would appear to be one step which should be agreed

upon as giving the best return for a fixed outlay.

The public generally, and some designers, do not seem to differentiate

between a cottage for the labouring classes and a " week-end " cottage. Money

is wasted on the little extravagancies of the latter which are quite out of place

in the former, as the less weekly rent a cottage can be let for, the greater the

advantage conferred upon the occupier. Questions such as these led the pro-

prietors of " Concrete and Constructional Engineering " to promote this com-

petition and to offer five prizes the aggregate value of which amounts to the very

handsome sum of £204 15s., the first prize being 100 guineas, the second 50 guineas,

the third 25 guineas, and two prizes of 10 guineas each.

A large number of drawings, 249 sets in all, were sent in, amongst which

nearly every t^-pe of cottage was represented in some form or another.

In most parts of the country the materials for the aggregate of concrete

can be obtained in some form, and if the material is dealt with in a proper manner
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the construction can be made cfificienl and lasting with a minimum of cost for

upkeep, an important item from the owner's point of view.

The assessors therefore decided that those designs in which concrete was

largely used complied to the greatest extent with the requirements of the condi-

tions, and as a result selected design No. 206 as the most suitable to which to

award the first prize of 100 guineas. It is an isolated one-storey cottage, in which

concrete is used throughout, having an excellent plan with a central living room

185 ft, in area, and three bedrooms, being 102 ft., 106 ft. and 125 ft. in area

respectively. There is a scullery 56 ft. in area and food store off the scullery, and

a w.c. and fuel store, both entered from the outside. The rooms are 8 ft. in height,

and there is no waste space whatever in the plan, the whole being conveniently

arranged with a view to econoni}^ of labour in carrying out the domestic duties

of the housewife. The windows are so placed that each room will get sun during

some hours of the day. The flat roof adopted, while being somewhat novel in

design, would be a pleasing feature in the scheme, and is skilfully treated so that

only one rainwater pipe is required. The author is to be congratulated on his

clever treatment of the problem, and it is to be hoped the design will be carried

out at an early date. The total cube is 8,130 ft., and the estimate cost is /125 los.

This sum, according to the conditions, does not include drainage, water supply,

sanitary equipment or plumbing, and the work to be carried out by an owner

buying his own materials and employing direct labour.

The second premium of 50 guineas goes to design No. 75, a one-storey pair

of cottages. In this concrete is also used throughout for the construction. There

is a central living room 154 ft. in area and three bedrooms, having areas of 126 ft.,

68^ ft. and 68| ft. respectively, the scullery is 44 ft. in area, there is a food store

entered from the scullery, and a w.c. and copper both outside. The rooms are

9 ft. high to the collar of the roof, and about 7 ft. 6 in. to the junction of the

sloping roof with the wall face.

The total cube for the two cottages is 14,362 ft., and the estimated cost is

^^249 6s. lod. at 4jd. All the windows face east or west, there being none at the

ends. Any number of cottages could be built in a row at a minimum cost. TTie

roofs are sloping, covered with some form of cement tiles, and the small pro-

jecting porches constitute a pleasing break in the long line of the frontage to the

west.

Design No. 193 takes the third place, with a premium of 25 guineas, a pair

of two-storey cottages, concrete being the material used. In this design there

is a central living room with a scullery and one bedroom on the ground level,

and two bedrooms on the first floor.

The living room is 151 ft. in area, and the three bedrooms 169 ft., 142 ft.,

and 71 ft. in area respectively ; the scullery is 73 ft. in area ; a food store is

entered from the scullery, and a w.c. and fuel store both outside the house. The
rooms on the ground floor are 8 ft. 3 in. high, and the two bedrooms on the ftr<t

floor are 8 ft. 3 in. average high. The exterior is treated with projecting bands

of concrete and a rather expensive cornice for this class of house, which might

well be simplified in execution. The pitch of the concrete roof is very flat and
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Design No. 206. By Ernest S. Thomp
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shows very slightly above the parapet ;
" Hyrib " is used in the reinforcement of

the concrete, in combination with a limited use of bars. The design is suitable

for building in blocks of four in a row ; a black tarred skirting protects the lower

portion of the external walls from wet and damp, and would be effective in

execution.

The total cube of the two is 14,718 ft., and the estimated cost is £245 6s.

at 4d. per cub. ft.

One of the prizes of 10 guineas goes to design No. 205, which is bracketted

with No. 56. No. 205 is the only one of the premiated designs in which an approxi-

mately square plan is adopted for a block of two cottages, the living room being in

front, with the scullery, fuel larder, and w.c. at the rear, with three bedrooms

on the first floor. The living room is 156 ft. in area, the scullery 61 ft. in area,

and the three bedrooms 135 ft., 80 ft., and 50 ft. in area respectively. The

kitchen and scullery are 8 ft. 3 in. in height, and the bedrooms on the first floor are

8 ft. in height. A good feature in the bedrooms is that the windows are high up

and close to the ceiling, so leaving no space for stagnant air above the window

heads. The design is simple, depending on raised bands and panels for effect,

which give the exterior a somewhat monumental character. The roof is of con-

crete hipped all round, and there is a suspended ceiling which may be considered

one of the items of luxury in the design ; the fireplaces are cleverly arranged

in the centre of the block, and the flues carried up in one stack for the pair of

cottages.

The design is suitable for erecting in pairs, not in rows. The total cube for

a pair is 14,555 ft., and the estimated cost £242 12s. for the two at 4d. per cub. ft.

Design No. 56 is bracketted with No. 205, both receiving prizes of 10 guineas.

This scheme shows a block of two cottages with two bedrooms to each cottage

on the first floor, which is entirely in a mansard roof, constructed of concrete. The

balconies to the first floor windows might well be omitted as being both unnecessary

and unsuitable in houses of this class. If a part of the money saved on the omis-

sion of these was to be spent on a raised block to support the water butts it would

be appreciated by the occupier. A water butt is a convenience, and much more

so when it is placed so that a bucket can be put under the wooden tap in general

use. The same remark applies to Nos. 193 and 205.

All these competing gentlemen should recollect in future that water butts

are for use more than for ornament and cease to be a pleasing feature in the design

when they become old, in want of paint, and probably with a fungoid .e:rowth

as an architectural dressing.

SPECIFICATIONS TO COMPETITION DESIGNS.

With Design No. 206. (By Ernest S. Thompson, Architect, 5, Victoria Street, S.W.)

In accordance with the published conditions, I have pleasure in submitting herewith a

sheet of drawings, illustrating a cottage which provides all the accommodation asked for

is economically planned, sound, cheap and substantial ; is one storey high, \Vith a minimum

use of timber, has good square rooms and no dark comers. Each cottage is detached, and

is placed on the site so that every living room gets the full benefit of a southerly aspect.

The bedrooms also are lighted wth due consideration.
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The external walls are of 4J in. solid concrete blocks and breeze concrete partition slabs

2i in. thick, with a 2-in. cavity in between, well tied together. These slabs would also be

used for the partition walls.

The external treatment is extremely simple, depending more for effect upon proportion

and shadow, than the use of architectural adornment.

The floors of bedrooms are covered w-ith i-in. grooved and tongued boarding, nailed

direct 10 the breeze concrete.

Tlie other floors would be finished in granolithic or concrete tiles.

All internal surfaces of walls would be skimmed one coat, the boarded ceiling stained

and varnished.

The drawings will be found quite explanatorj- of all other neces.sary points.

Specification.
Excavator.—Excavate site to a depth of 12 in.

Excavate for drains.

Provide and lay concrete beds under footings of external walls 2 ft. by 6 in. thick,

composed of i part Portland cement to 6 parts of approved pit gravel, not exceeding i\ in.

gauge, wtli sufficient sand to fill the interstices.

Concretor.—Provide and lay concrete bed 4 in. thick, composed as before, under the

surface of all floors.

The floors to the three bedrooms to be finished with 2 in. of fine coke breeze cement

;

the remaining floors with floated granolithic surfaces. All steps to be in concrete ; ditto

hearths.

Lintels to windows and doors to be in concrete, reinforced with steel joists or bars, as

may be deemed necessary.

The quoins to all external angles of walls to have rock-faced surfaces, the rfmainin"

blocks of walling to be plain-faced.

The plinth to be finished with chamfered course, as shown on detail.

The remaining walls internally, such as fireplace openings, etc., to be formed with

concrete bricks ; the fireplaces to have fireclay brick linings.

Chimney cap to be plain, splayed and throated, and the crow -steps to chimney on we'st

elevation to be plain 3-in. slabs, weathered and throated.

The concrete flat to roof to be formed of an average thickness of 3J in,, with a sur-

rounding kerb and one outlet to rain-water pipe.

" Self-centering " has been adopted, with a view to economy and efficiency, and to

obviate the use of temporary wooden shuttering.

Provide and coat the external surface flat roof with three coats of Ironite waterproofing

compound.

Carpenter and Joiner.—The timber for all joiner's work to be best quality yellow deal,

with the exception of the ceiling boarding, which ^^^ll be grooved, tongued and beaded

match-boarding, in narrow widths.

Door and window furniture to be of a substantial character.

Plasterer.—The whole of the internal surfaces of the walls to have one coat of skimming,

with the exception of the fuel store and W.C, which would be lime-washed.

Plumber, Painter and Glazier.—Plumbing work to be of the best character. All glass

to wndows 2I-OZ. .sheet.

All external and internal woodwork and ironwork to be painted three coats best cil

pair.l. in addition to stopping and priming.

List of Fittings, &c.

Kitchen Range .

.

Fireplaces and Mantels

Sink

Shelving . .

Door Furniture .

.

Windows, ditto . .

10

o
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Statement of Cost.

109

To arrive at a fairly approximate estimate of the cost, I have taken out a bill of quan-
tities, which I have priced upon established figures, with a due regard to the conditions
stated, viz., the buildings are to be erected by the employer's own labour, without the intro-

duction of a third party, and that no main drainage, or gas or water supply, or any plumbing
or sanitary work, or equipment other than a length of 40 ft. of 4-in. drain is required, and
I beg to append a summary' thus obtained of the cost of each trade, inclusive of all fittings :

—

Excavator and Dyainer

Concretor :

Walling

Foundations

Roof

Floors

Joiner :

Windows
Doors

Ceiling

Floors

Plumber, Painter and Glazier
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brickwork, timber and slaUd roof, and label it " concretf block cottage," though alloTvable

under the conditions, was not advancing the purpose of the Competition verj far, and made

an effort to design a cottage where repetition of parts would enable it to be (cononiically built,

with outside walls, etc., of concrete moulded horizontally.

The accommodation shown complies with the conditions, and is substantially that reported

as desirable by the Departmental Committee, which investigated the Small Holders' housing

question.

Through ventilation is obtained in the b.st rooms and staircase. Owing to the low

thermal conductivity of concrete, the cottage would be cool in summer and warm in winter.

Water-tightness obtained by careful grading, etc., and oil-mixed finish suggested if in wet

locality.

With Design No, 205. (By Leonard G. Hannaford, 42, Rock Park,

Rock Ferry, Cheshire.)

Tlie author has designetl the cottages wuh a view lo absolute economy in administra-

tion, as well as of construction and upkeep, the accommodation being within a rectangle

without any outbuildings. The fireplaces are grouped together so as to form one central

stack serving the pair of cottages.

As well as a large kitchen-living room there is a scullery fitted with copper, bath and

sink, a fuel store well placed, and large larder, and cupboard for food.

The staircase is convenient and easy ; the upstairs landing is reduced to a miuimum,

which gives all available space to the bedrooms.

The position of the W.C. is at the rear of the cottage, and entered from the back porch,

and the whole of the plumbing and drainage work is compact and therefore inexpensive.

The general treatment is of a symmetrical and simple character, and an endeavour has

been made to make the elevations quiet and pleasing in effect.

With Design No. 56. (By M. Crosnier, 20, Brechin Place, Kensington, S.W.)

Description of the Building.—In ilie accompanying design the cottages are arranged in

semi-detached blocks. The entrance doorway, placed in a lobby formed in the side elevation,

gives immediate access to the staircase leading to the rooms on the upper floor and indirect

access to the well-lighted combined living room and kitchen (15 ft. by 11 ft.), containing a

floor area of 165 ft. This room forms the approach to bedroom (8 ft. 6 in. by 8 ft.), con-

taining a floor area of 68 ft. and suitably arranged for two beds ; and to the scullery (10 ft.

by 5 ft. 9 in.), which has a floor area of over 57 ft., and is fitted with a copper, sink and bath,

the latter being sunk below the level of the floor and covered with a hinged top to close flush

with the floor when the bath is not in use.

The coal store, accessible both externally and internally, is placed under the stairs, and

the larder is entered from the scullery ; but, for sanitary reasons, the W.C. entrance is

external (see description of the alternative arrangement).

There are two spacious bedrooms upon the first floor, the larger of which (15 ft. b\-

1 1 ft.) has a floor area of 165 ft., and the smaller (14 ft. by 8 ft. 6 in.) one of 119 ft. Each

bedroom is planned for two beds, the larger room is fitted with a spacious cupboard, and all

three bedrooms have fireplaces.

A simple architectural treatment, consistent with the linulations of the cost of the

proposed building, has been adopted, and it is hoped that the quoined concrete walls auid

boldly moulded cornice, in combination with the red concrete tiles of the niansard roof with

its balconettes for flowers, and the green shuttered lower windows, will tend to produce a

simple and homelike effect.

Alternative Arrangements.—An alternative arrangement is shown upon the drawing under

which there is no direct external entrance to the scullery, and the W.C. is entered under

cover from the adjoining lobby. This arrangement makes the scullery less cramped for

working purposes.
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The outer walls are to be built with panels of in situ concrete, the piers shown being

first built with concrete blocks and serving as a support for the necessary shuttering.

The panels are afterwards to be finished with rough cast externally, and to prevent

condensation the internal face of wall is to be lined with 2-in. breeze concrete slabs finished

with a setting coat of plaster, leaving a 2-in. cavity as shown.

The roof is to be of concrete with beams on the upper surface, and is to be finished with

cement rendering waterproofed with " Pudlo." The reinforced lintels are to be continued

round the whole building, and the roof is to overhang the entrance to form a shelter.

Access to the W.C. and fuel store is by a covered lobby. The two chimneys required are

to be of brick, the fireplaces being all arranged on internal walls to avoid loss of heat.

The flues are to have slabs of concrete as shown over the fireplace openings to prevent

down-draught.

Excellent bedroom accommodation has been made a feature of the plan, the areas shown
being the actual floor areas exclusive of chimney breasts, cupboards, etc.

With Design No. 129. (By Messrs. Cocker and Hill, A.A.R.I.B.A., 20, Station
Buildings, Altrincham.)

Description of Design.-—The plan is so arranged that there is very little traffic through

the living room, and a maximum of bedroom space upstairs.

The coal-places and W.C.'s are placed together, so that as little of the back garden space

is taken up as possible.

The external walling is straight and simple, so that it may be quickly and easily built.

The concrete roof is in flat, simple surfaces and slightly sloped, so that the water may get

quickly away. This treatment helps to do away with the box effect associated with a flat

roof on a plan of this kind.

External walls and roofs, floors and piers inside, to be Portland cement concrete rein.

orced with steel bars. The internal walls and partitions are of patent cement slabs, and
are joined to the walls, etc. The roof to be covered with pitch and tar, and dusted with fine

spar.

The surface of the external walls to be dinged, or rough cast and dinged.

The windows and doors, and frames to same, to be red deal painted.

With Design No. 16. (By J. A. Smith, the Highland Railway Engineers*
Department, Inverness.)

This design is suitable for detached or semi-detached labourers' cottages, or it could be

built in blocks of four or more, as the occasion required. The cottages are to be built of

concrete, the walls being ii in. thick cavity walls, rock-faced and cement pointed on the

outside, the partitions being of concrete slabs 2 in. thick and with plaster applied directly

on the inside of the concrete walls and both sides of the partitions, the mains roofs being

slated with grej' asbestos cement slates with concrete ridging, the roofs of scullery wings being

of concrete 4 in. thick. The cills, lintels, hearths, door platls, chimney stalks and coping,

and floors of sculleries, larders and W.C.'s, being all of concrete.

With Design No. 53. (By Horace Jones, 7, Berwick Street, Eccleston Square,
S.W.)

The cottages are intended to be built of concrete, finished with cement and " Pudlo,''

and the roofs to be covered with " Etemit " red tiles.

From the ground line to top of ground floor window cills will be twice tarred.

The windows to be casements in solid frames, part fixed and part hung, and divided up

into small squares.

Doors to be framed, ledged and braced, or ledged doors.

The chimney breasts and stack to be built in brickwork.

Painting to be tliree-ccat work.

Realising that there cannot be much scope for decoration and originality of design for

the money to be spent, the author has endeavoured to rely on simplicity to make the cottp.ges

effective.
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With Design No. 105. (By S. Walton, Buxton, Derbyshire.)

Description of the Building.—The accompanying design illustrates a proposed detached

cottage to be erected in a series of six.

It is proposed to place the building anglewise on the plot to give the living-room the

maximum of sunlight.

The accommodation is provided on one floor on account of economy and compactness,

and comprises front and back (indirect) entrances, hall or passage, combined living-room and

kitchen, scuUerj'-, bathroom, larder, W.C., principal bedroom (adults'), and two bedrooms

(male and female children).

The block plan shows suggested position of a coal and tool store and yard, but the pro-

vision of these is not included in the total cost ; they would probably be wood structures

provided by tenant.

The required floor areas of principal rooms are provided, and the plan is compact without

being cramped. All rooms are 8 ft. 6 in. high from floor to ceiling.

A ^-in. scale detail is given showing the proposed treatment of walls, floors, founda-

tions, roofs, joinery, etc.

A perspective sketch taken at a point 100 ft. from the front angle of the building is also

given.

The proposed drainage is shown on the ground and block plans.

With Design No. 162. (By W. A. Keates, 5, Little George Street, Westminster,

S.W.)

These cottages are designed to meet the requirements of rural working men, after many
years' experience in designing cottages on various estates about the country. As a rule, the

rooms in cottages are too small, and the parlour generally pro\dded, in my opinion, is almost

useless except as a bedroom. In the design submitted a large living-room is provided

approached by a lobbj'^ entrance, and is fitted with cupboard and dresser, and larder under

stairs ; working kitchen in rear, fitted with copper and bath, the former supplying bath

with hot water, the bath to have hinged cover, and there is a sanitary ware sink with cold

water laid on. Cupboard for pots and pans and coal place, back lobby and W.C. The rain-

. water from back part of the cottage to be collected into an iron tank with tap. Over and

partially in the roof there is a large bedroom in front and two smaller in rear—two with fire-

places. The small room to have 6-in. by 6-in. ventilator in ceiling and over door. As

requested, the rooms have two beds in each in different positions. Concrete is intended to

be used as far as practicable.

With Design No. 173. (By John H. Markham, 82, Radnor Road, Harrow.)

Concrete.—For foundations and under floors to be composed of i part of cement or good

hydraulic lime to 5 parts of suitable aggregate. Under the floor slab a 4-in. layer of dry core

or broken brick to be laid.

Damp Course.—To consist of bitumen sheeting.

Walling and Partitions.—To be formed, as shown, of 3-in. breeze concrete slabs set in

cement. The outer wall to be in a double thickness, with a 3-in. cavity.the two shells to be

connected by galvanised wrought-iron ties, at least two to each horizontal joint of each slab.

The top of the wall to be finished with a slab laid flat, on which will rest the timber roof.

ails and Steps.—To be of fine cast concrete or artificial stone.

Roof.—To be constructed of fir timber, as shown, covered with battens.

Flooring.—To bo composed of splaj'ed battens tarred and embedded in the concrete in

all rooms, except scullerj-, larder, W.C, entrance to *obby and coals, and to be finished with

I -in. deal flooring in narrow u-idths.

In scullen/, larder, W.C, entrance lobby and coal, the concrete to be finished with a l-in.

cement floated face.

Roof Covering.—To be of asbestos cement slates of approved manufacture, laid with

copper nails and clip, in accordance wath makers' directions.
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With Design No. 229. (By G. E. Clare, M.S.A., Atlas Chambers, 2, Berridge Street,

Leicester.)

Description and Remarks.—The salient points of the two designs submitted are as

follows :

—

Adaptability of Plans.—To either detached or semi-detached cottages.

Compactness of Plan.—To ensure economy in initial cost and saving in domestic labour.

Convenience and Comfort.—All rooms, staircase, etc., grouped round main entrance

lobby and landing. From the entrance lobby m Type A access is obtained to the living-

room, coals, scullery, W.C. and staircase, no apartment being a passage room.

The Staircase is conveniently placed for conveying furniture, etc., to the bedrooms or

approaching them without passing through a room.

The Living Rooms arc of ample dimensions ; fireplaces being well removed from outside

doors, the rooms would be comfortable and free from draughts.

Sculleries are spacious, and fittings conveniently placed ; copper, sink and bath space

are shown. A glass door or borrowed light is pi-ovided to give supervision of living-room

fireplace when Working in scullery. In Tj-^pc A, scullery is entered from lobby, to .avoid

steam entering living-room on washing days.

W.C.'s and Fuel Houses are of ample size and in Type A are approached from entrance

lobby to avoid exposure in winter. The W.C. is also convenient for access from bedrooms.

Larders are of good size, well lighted and ventilated.

Bedrooms are spacious, well lighted and conveniently planned for furniture and beds.

All bedrooms have sunny aspects.

The designs are two examples of cottages in patent standardised concrete slab con-

struction, with damp-proof outside walls 9 in. thick with 3-in. air cavity.

The objects of the special construction are as follows :

—

Simplicity and Economy in construction. The walls and window-frames can be made
and erected by intelligent unskilled labour, thus effecting a great saving in initial cost.

The Construction can be carried out without the use of scafifolding, trestles being used up
to first floor line, and above that the joists would be utilised.

Concrete would be used for Avails, partitions, roof tiles, window-frames, sinks, mantels,

etc., and made on the site from very inexpensive raw material for the aggregate, by means
of a simple and cheap moulding machine, thus effecting a great saving in carriage.

Structures being Standardised, and formed with much larger units than ordinary b'lilding

construction, tliey can be erected much quicker and cheaper, e.g., walls have only eight slabs

and four ties to the super yard, as against 100 bricks, or less than one-tentli the number to

handle and fix.

A two-light window lias only five pieces of concrete, which are simply placed in position

as erected.

Concrete Roof Tiles number only 100 to the square, as against 600 plain tiles.

Footings and Foundations are reduced to a minimum, owing to the weights of the walling

being only about one-third that of an ordinarj- solid brick wall.

Buildings are Perfectly Dry and ready for occupation when complete, as slabs are dry

when built up.

The Cost of Upkeep is reduced to a mininuim, as there are only tlie eaves, gutter and
down pipe to paint.

Lintels, Wood Blocks and Grounds eliminated, and cost saved, as slabs being made of

breeze concrete can bj used for nailing to.

With Design No. 9 . (By John Dall, 179, Gilmore Place, Edinburgh.)

Description of the Building.—^The cottage has been designed mainly in concrete. The
entrance to the building leads to a small entrance hall, which gives indirect access to a large

living room, which is well lighted, is of good height and roomy to a degree. Off the living

room a larder has been shown with ample shelf accommodation, while in addition to this the

space under the stair could be utilised for storage. The scullery or v.-orking kitchen is also
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of good size, and shows the spaces reserved for bath, copper and sink ; while adjoining the

sink a large cupboard is shown, also a place for coals. The back door gives indirect access

to the scullery by a lobby, off which opens the W.C. All these apartments are Well lighted.

The plans show the disposition of the various fittings, and the bath, when fitted up, would

be a fixture, having a hinged table top for use when the bath is not required by the inmates.

An easy stair leads to the bedroom floor, in which are situated three good-sized bedrooms.

The front bedroom is of good size, and a hanging cupboard is arranged off this room. The

two smaller rooms are of ample size and well lighted. The disposition of the beds is shown
by dotted lines. It mil be noticed that fireplaces are shown in every room, and these are

all in the centre of the building, thereby ensuring a warm and comfortable house throughout.

The flooring of the living-room and bedrooms would be of deal boards, the bedroom

flooring being nailed to the breeze concrete, of which the floors, as well as the roof, would be

constructed. The walls inside and the ceilings would be plastered in two-coat work. The
only joinery finishing would be the doors and windows, so that the cottage is practically

fireproof. Externally the building has been designed in the simplest possible manner. The
aim of the author has been a square house, or as nearly so as possible, all the accommodation

being arranged within the four walls, thus obviating the necessity of throwing out the usual

projections for offices, etc., which are too common and ugly a feature of many houses of this

class. The cottage has no useless or unsightly features, a good line of walls and roof being

aimed at, and a well-defined central chimney stack and small front gable being sufficient to

give the whole the necessary architectural balance.

The roofs would be covered with cement tiles, ^\dth cement ridges. The v/indows would

be plain frames and sashes of white deal, as shov/n on the ^-in. detail. The doors would be

white deal, framed and lined, with braces and plain facings, no mouldings of any sort being

used anywhere in the building.

The author claims that every available inch of space in the plans has been successfully

taken advantage of, and no space wasted in useless passages, etc., and the plans clearly show
that a suitable house for a labouring man and his family can be designed, conveniently

planned, and at the same time architecturally correct.

With Design No. 58, (By C. T. Mitchell, P.O. Box 3952, Johannesburg, South
Africa.)

'

Description.—The building is detached, two storeys, each 8 ft. from floor to ceiling,

the upper storey being partly in the roof. The space under the low portion of the ceilings

is occupied in all cases by the beds, thus giving all the clear floor space abundant head-room.

An infant's bed is intended to be placed in the large bedroom with the parents.

A fireplace is provided in one bedroom only, in case of illness.

The aspect of the house is arranged to give a maximum of sunshine in the parlour,

kitchen, privacy to the front entrance, coolness to the larder, and a simple arrangement of

drainage connections. The two back bedroom.s get the morning sun and the front room the

afternoon sun.

It has been assumed that the premises will only be accessible from the front road.

It is understood that the drawings submitted herewith form only a portion of what

would be necessary for the erection of the building by a local builder. Complete details ol

all the reinforcement, etc., would be given together with a full specification.

With Design No. 227. (By D. A. Beveridge, Prudential Buildings, 36, Dale Street,

Liverpool.)

The merits claimed for this design are as follcavs :

—

(i) All three bedrooms are en first floor, thereby giving a better arrangement and saving

considcBSibly on the cubic contents of design, as the small bedroom is placed over W.C, coals

and larder, all of which are about 6 ft. 3 in. floor to ceiling.

(2) Large coal and larder accommodation.
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(3) One chimney stack only required, and all fireplaces on inside walls.

(4) Staircase lit by window.

(5) Entrance door has no direct communication with living-room.

(6) All rooms of good size.

(7) No winders in staircase.

(8) Cement footpath at back.

(g) Good appearance from roadway. Cement slates are used to a certain extent to give

a more rustic effect, and walls limewhited. Woodwork to be painted apple-green.

(10) External walls being hollow, this will ensure a dry house.

(11) Pipe will be provided to carry hot water from copper to bath.

With Design No. 76. (By Chas. B. Pearson, 109, High Road, Chiswick, W.

The author has endeavoured to carry out the conditions of the Competition. The areas

of the rooms have been closely adhered to, and the accommodation provided is, in his opinion,

consistent with cost.

Concrete to be used wherever possible and the amount of woodwork reduced to a

minimum. This being necessary in the case of doors, cupboards, etc.

It is proposed that the floors and roof be of concrete. The floor surfaces to be finished

with a patent composition, such as " Doloment," or other approved method.

The roofs to be covered with approved concrete tiles. If not contrary to the spirit of

the Competition, it is suggested that a good coloured red tile would form a very fine contrast

to the other portions of the buildings.

The walls and chimney stacks to be in concrete built in situ, the interior partitions to be

in slab concrete. The external faces of the walls where shown on drawings to be finished

in plaster or rough cast trow-ellcd smooth.

All woodwork has been eliminated from windows, the method proposed being shown on

the details.

With Design No. 97. (By E. W. Stubbs, Grayshott, Marlborough Road, South
Croydon.)

Special attention has been given to rendering these cottages as simple as possible, both

in design and construction. The plan provides access to fuel store and W.C. under cover of

a lobby, while access from bedrooms to W.C. is arranged without the necessity of passing

through the living-room.

The porches shown are to have the sides covered with trellis, on which could be grown,

say, crimson rambler or clematis, thus providing shelter to the entrance, and affording a

pleasing and appropriate form of ornament.

The walls are substantially constructed of hollow concrete blocks 8 in. thick, covered

externally with cement rough cast as an additional precaution against the weather.

The internal fini.sh to consist of the smooth face of blocks finished with two coats of

washable distemper.

Standardisation of doors and windows has been adopted throughout, and the chimneys

and fireplaces are to be formed of special 4-in. blocks.

The simplicity of the construction will be evident on reference to the plans, which show

foundations, floors and roof in complete detail.

With Design No. 158. (By J. K. Frazer, Silverwells, Crescent, Bathwell,

N.B.)

The accompanying design in the Concrete and Constructional Engineering competition for

labourers' cottages has been worked out on the semi-detached principle. The outer walls

are built throughout with hollow concrete blocks in lengths of about 2 ft. 9 in., the two faces

moulded together with galvanised iron diaphragms or ties. The general body of the walling

would be in " fine dabbed " 6-in. courses, random jointed, and the corners, door anjj window
rybats and chimney stalks would be in 12-in. plain or " angle batted " courses. Partitions

would be 3 in. thick and party walls 4J in. thick, of breeze concrete in 12-in. courses. The
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foundations concrete, and the whole area under wood and concrete tluors to have a ^-in.

layer of rough asphalte. Door and window lintels would be of reinforced concrete. There

would be absolutely no connection between the outer and inner faces of walls except by the

iron diaphragms or ties, and these would be grooved vertically in their centre, in order to check

or arrest any moisture tending to pass along from the outer to the inner face. Lathing and

strapping is thus dispensed with, and at the same time freedom from wall damp is assured

at every part of the structure. Walls in apartments would have a T?if-in. coat of plaster finished

white ; those in the scullery, bathroom, etc., moulded smooth and flush pointed with cement

in the joints. The outside of the building has been treated very simply, exposed woodwork
being at a minimum, so that the annual upkeep would thereby be reduced. In order to

obtain a little contrast in colour and an artistic appearance, the following courses would be

moulded in white cement : apex course and skews at bedroom windows, skews and eaves

courses on gables, 6-in. course at ground floor level, the raised back fillet on alternate comers

of rybats, corners, etc., and courses at level of window lintels. All other work would be

moulded to the natural grey colour of the cement, the 12-in. course at ground level being in

' broached " or " rock-faced " work. Roof covering would be iif in. by ii| in. diagonal
'' Etemit " slates, blue in colour. If the copper be raised slightly and a draw-off tap taken

through the wall and over the edge of bath, hot water would thus be readily obtamed.

With Design No. 195. (By W. G. Davies, 94, Jesmond Avenue, Manningham,
Bradford.)

The design submitted is for semi-detached houses suitable for homes for labouring men
in the West Riding of Yorkshire. The houses have been carefully planned to afford the greatest

possible convenience and accommodation for the money spent. Due consideration has been

given to the thoroughh^ hygienic conditions of family life in the arrangement of rooms and
facilities for an improved state of living.

The entrance door is placed at the side, thus leaving the entire and pleasant west aspect

of the house for the living-rooms. Entrance is made into a small hall from which also the

staircase to first floor leads. Both the living-room and parlour are directl}' entered from the

hall.

The parlour is detached from that portion of the house allotted to working purposes.

The living-room has been so planned, with doors in one comer, that it does not become
a passage to another part of the house. It is of convenient size, and is provided with kitchen

range, and a china cupboard in recess.

A scullery, fitted with sink, copper and bath—the latter having hinged cover to serve as

table—is easily accessible from living room and garden.

The pantry is large and light, and can be directly entered from living-room and sculler}'.

A W.C. and a store-house for coal are provided ; both are entered from yard, but easily

accessible from scullery.

Three bedrooms, each directly entered from landings, are provided on first floor, and are

so planned that each may contain two single beds.

The adult bedroom is so placed as to intercept any communication between boys' and
girls' rooms.

In girls' room a convenient cupboard is built over stairhead.

With Design No. 20. (By Chas. King, 15, Ormonde Road, East Sheen, S.W.)

The accompanying drawings show semi-detached cottages with kitchen, parlour, scullery

and offices on ground floor, and on first floor one large bedroom for two adults and two
children, and two smaller bedrooms. A good cupboard or larder, with window, is provided,

opening out of scullery, also a store cupboard opening out of kitchen parlour, and a fuel store-

The external and party walls to be of concrete, the roof of corrugated iron protected by
concrete surface covering. The partitions to be in concrete slabs of the Hercules type.

The elevations are treated simply. The concrete to be exposed as facing material, and
only relieved by_a few cement quoins and lozenges. The projecting window of staircase is

extended to form a shelter over entrance door.
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with Desli^n No. 21. (By Percy May, 235, Devonshire Road, Forest HiU,

S.E.)

The cottage stands upon a black (asphalte) base ; the ground floor walls are lime-whited

on the concrete left rough from the centering, while the first floor wall timber framed with

concrete in-filling, and set back 6 in. from the general face, is covered with silver grey
" Fibrocement " sheeting, a similar material being used for the roof. All woodwork, inter-

nally and externally, is solignumed. The casement window is used.

As regards plan, the central staircase is the keynote, having on one side the living room,

lighted east and west, and on the other a bedroom, while behind is the scullery with bath

and copper and separate W.C. The rain-water tanks shown are not included in the estimate.

The floors are covered with a strong linoleum, laid direct on the concrete with mastic.

Several cupboards are provided.

The first floor contains two bedrooms with hanging cupboards, and also a large cup-

board.

Flues are carried up over staircase to central stack.

Foundations are shown as g-in. concrete, 12 in. below ground level. This might be

diminished according to the nature of the subsoil.

With Design No. 44. (By G. Li. Morris, Licentiate R.I.B.A., 40, Finsbury Square,

E.C.)

Character of Design.—The author has attempted to realise a pleasant, artistic and in-

expensive design along lines suggested by the nature of the chief material and the method of

construction. Concrete has been frankly accepted as the chief factor in its treatment, and

this has called for a design distinct from those based on the old traditions of cottage building.

Care has been taken to obtain a good arrangement of voids and solids. It is also proposed

that the elevations should be generally whitewashed, and the portion under the ground floor

windows tarred to the height shown, and also the curved portions between windows. It

should be noticed that the line showing the base on the elevations is not constructional, but

merely indicates the top of the tar base all round the cottage. Parts of the cornice also

would be tarred. The window and door frames externally to be painted black and the

sliding casements and dividing bars white. The general effect aimed at being white and

black, the white predominating.

Method of Execution for the External Walls.—The external walls are to be cast in slabs,

three for the front, two for each side, and six at the back. The six at the back divided as

follows : two for the projecting wings, two for the recessed portion (these being horizontal

divisions), and two for the short returns. The moulds are to be a raised level staging formed

of the reversed sides of the floor boards. The window and door frames laid in position and

the concrete poured into the mould and screeded off to the right thickness, 4 in. in the panels

between head and ground floor windows and first floor cills, and 5 in. in the piers between

windows and up to ground floor window cills. The reinforcements consist of J-in. steel rods

placed 8 in. apart both vertical and horizontal, leaving the rods projecting at the ends ;

these are bonded together at the comers and vertical joints, and made good with concrete

afterwards. Cornices for the plates to receive the joists to be cast on the walls. The breasts

of fireplaces are to be of brick and linked to the reinforced concrete. For this purpose steel

rods are to be left projecting from the concrete. The breasts of fireplaces in No. 3 bedroom

are to be built on a slab of concrete laid across the angle from the external Wall to the internal

cross walls. The internal walls are to be 2^ in. thick, cast on the floor. The reinforcements

of the flat slab roof are to be iV-in. barbed wire of cross mesh 6-in. centres, strengthened

with concrete beams on the outside of the roof. The slab to be trowelled after it has properly

set. The internal faces of external walls, the faces of partitions and ceilings upstairs to be

merely skimmed with plaster at the finish. The external face of concrete walls to be finished
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with a thin coating of band-floated cement and twice limewhite. The limewhite to be mixed
mth alum so that it will not wash off. The mortar for brickwork to be i part stone-lime

and 3 parts clean sharp sand. That used for plastering ceilings of ground floor to be mixed

with cow hair. Build up the footings of chimneys with two courses of brickwork. Form
arches over fireplace openings on wrought-iron bars. Form flues 9 in. by 9 in., parge and core

same.

With Design No. 124. (By Austin Vernon, 5, Duncan Terrace, Islington, N.)

The erection of a cottage in solid materials like concrete for ;^i25 is a difficult problem,

and only by pinching every detail very tight can one expect to get anywhere near such a

figure.

In the design the following points have been in the author's mind as ways of keeping

the price as low as possible :

—

(i) A low one-storey building reduces the scaffolding and plant required to a minimum,
also labour in connection therewith. It also saves a great deal of labour-raising material

to a height.

(2) Manufacture of concrete blocks on the site with materials obtainable locally as far

as possible as aggregate. By this means it is possible to handle the concrete in a more con-

venient form. Whatever locality one may select, some good aggregate is usually to hand.

Concrete blocks can be manufactured by unskilled labour on a rough boarded platform

divided by boards of the size necessary for the required thickness, say, 2 ft. by i ft. by 5 in.;

Smaller blocks would also be required about the size of bricks for constructing flues, etc.

The fronts of the fireplaces could also be cast in a similar manner about 3 in. thick and grouted

solid in position. Shelves, steps, sinks and lintels could all be cast to sizes given.

The building could be roofed with pantiles, or with a cement tile, which could be tarred,

and would give an artistic effect in contrast to the rough cast.

With regard to plan, space is arranged beside copper for a folding bath. A Larbert range

is proposed in the kitchen-parlour. Cement floors to kitchen-parlour, entrance and scullery.

Bedroom floors could be boarded, but these might well be finished cement. The space not

lettered on plan is for wood and coals.

With Design No. 238. (By R. I. McBeath, Birnam House, Sale.)

The design is manifestly so simple and straightforward that little or no description of

the planning appears necessary. The following merits may, however, be pointed out :

—

(i) The kitchen-parlour is free from any passage-way between one room and another

in the vicinity of the fire or window.

(2) The scullery provides ample and good spaces for sink and bath, with short direct

wastes from each discharging over one gully.

(3) The staircase is of good width and well lighted,

(4) The bedrooms provide good positions for the requisite twin beds, and with easy

access thereto.

(5) The W.C. and coal store are each approachable under cover, yet to all intent outside

the dwelling.

It is proposed to erect the cottages with lo-in. external walls, consisting of two 4j-in.

solid concrete blocks, with an inch cavity between and bonded with galvanised iron ties-

The ground floor rooms would have 4j-in. solid block walls, and the first floor rooms 2i|-in.

cement slab partitions. The ground floor is proposed to be of concrete 5 in. thick, and the

first floor of Johnson's lattice reinforced concrete 4^ in. thick. Each floor would be screeded

up to the foregoing thicknesses and trowelled to a smooth face to receive linoleum if desired

and all rooms would have fibro-cement skirtings. The roof would be covered with fibro-

cement slating laid diagonally to a 2j-in. gauge with Willesden paper underlinings, and
provided with fibro-cement ridging.
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OTHER DESIGNS.

DESIGN BY MR. ARNOLD MITCHELL.

On the two following pages are given illuslralions of a well-planned cottage designed by
Mr. Arnold Mitchell, to be executed in concrete, and in view of the careful consideration given

by him to the question of workmen's dwellings this design will be of particular interest and

value. Plans, elevations, sections and perspective view are given, together with a complete

specification for the work, which will give all the information as to the materials and methods

to be adopted.

As will be seen by the perspective view, the design possesses considerable architectural

merit, achieved by good proportion and simplicity, and there is no attempt to provide orna-

mentation which is out of place in a building of this class.

The plan is simple and straightforward, with no waste ot space, and the accommodation

is adequate and no more, thus ensuring the lowest possible cost in erection. It will be noticed

that a parlour is provided in addition to the living room, this being absolutely necessary, in

Mr. Arnold Mitchell's opinion, such opinion having been formed after many years' experience,

and he considers that it is one of the essentials of the problem, because it is impossible to

satisfy even the humblest occupant without this being incorporated in the design. He also

considers that the addition of a bath-room, bay window, or rather larger accommodation

with the consequent increase in price, and naturally higher rent, will not be justified, as there

are very few working men who will care to pay even a small increase in rent when such addi-

tional accommodation is given. The rent is obviously the crux of the whole problem, and the

design is worthy of a great deal of consideration as emanating from one who may be considered

as an authority on the subject.

SPECIFICATION FOR MR. ARNOLD MITCHELL'S PAIR OF COTTAGES.

A water supply must be available for use of Contractor.

Contractor to give all notices, comply with regulations of Local Authorities, and pay all

fees that may be legally demandable.

Contractor to be responsible for correct setting out of work, which is to be of the best ;

to find all labour, plant, scaffolding, etc., and materials as specified.

Contractor to insure against fire throughout progress of works for full amount of Contract,

and to deposit policy with Building Owners. He is also to be responsible for all claims under
Employers' Liability (Workmen's Compensation) Acts, and also for damage done to adjoining

property or person by his workmen.
Contractor to remove all plant, rubbish, etc., and leave all clean, complete, and ready for

occupation.

EXCAVATION.
Level site, excavate surface earth to a depth of 7 ins. over area of cottage, excavate for

foundations to a depth as shown on drawing, and deposit and well ram surplus earth from

trenches to make up levels under floor of cottage so that when finished the same is 6 ins. above

ground. Lay 4 ins. of broken brick rubble over the whole area of floor space, well rammed.

CONCRETE.
Concrete to be mixed in proportion of one part of Portland cement to eight parts of clean

ballast or other suitable hard material, with due proportion of sand. That in foundations

of external walls and under chimney breasts and party wall to be 8 ins. thick. Lay a concrete

raft 6 ins. tliick over entire internal area of cottages, Where to parlour and living room the top

ij ins. of this to be composed of one part of Portland cement to eight parts of breeze.

Finish surface concrete to entrance lobby, space under stairs, larder and wash-house with

cement floating i in. thick as paving, composed of one part of cement to three parts of sand,

and trowelled to even surface.

Lay space at rear as shown, also under closets, with concrete 6 ins. thick, spade-levelled on
top to falls. Floors of closets to be laid to a sharp fall to doonvay.
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Form concrete trimmer arches 3 ins. thick to hearths of bedrooms and finish all hearths

with a cement floating as before described to pavings.

WALLING.

Walling is to be throughout of concrete blocks made on one of the ordinary concrete block-

making machines. The most satisfactory surface externally for the concrete blocks is that

obtained by using flat plain plates in the box of the machine, any attempt at imitation of

Sioncwork is to be deprecated. The outer half of the external hollow wall to be of concrete

blocks of the finest possible quality made with washed shingle and Portland cement six to

one, with one of sand added. The inner half of the external hollow wall and all internal

partition walls to be of coke breeze and Portland cement six and one.

IMortar to be composed of one part cement to three parts of clean sharp sand.

External walls to be built hollow in two 4j-in. thicknesses, stretcher bond with i^-in. space

between, the lower portion to have a 2-in. space to form ^-in. external projection as plinth.

Wall heads to be filled solid as shown. The two thicknesses of hollow walls to be tied together

witii three iron ties built into every yard super of area.

The internal partition walls to be 3-in. concrete slabs, and the wall to closets to be 4I ins.

thick.

Damp courses to be Callender's pure bitumen sheeting or of slates in cement. Damp
courses to external walls are not to run through cavity, and that to outer casing to be two
courses high above ground and to inner casing one course above ground.

Build chimney stack as shown of brickwork, top course to be built oversailing in cement

moriar and finished with a shallow cement fiaunching. Flues to have regular and easy

bends. Core all flues at completion.

Finish plinth externally with two'coats of hot tar.

Build in fixing slips to all openings as work proceeds.

Supply and fix i^-in. by |-in. flat chimney bars to all fireplace openings ; also similar bear-

ing bars over all external door and window openings.

In external wall of bedroom No. 3, where shown near ceiling, provide and build in air

grating, to approval of Local Authority, and leave opening behind sanitary pail at floor level

in earth closet for ventilation.

Build g-in. brick jambs and frieze of pickled bricks to all fireplaces, slightly projecting in

front of walls to stop plaster and neatly pointed.

Properly set stoves and ranges in good hard fire-resisting bricks, and neatly render in

cement around backs and sides of openings.

Provide the p.c. sum of £^ is. (pre-war price) for the two cottages for hob grates and ranges,

to be obtained from Messrs. Wing & Webb, of St. James Square, Wolverhampton.

Fit up copper with galvanized iron pan set solid in brickwork, connect to flue, and provide

and fix furnace work, cast-iron damper and frame, etc.

In wash-house of each cottage provide and fix on iron cantilever^ cast concrete sinks of

best quality, or alternatively cane in and out glazed stoneware sinks, with glazed stoneware

wasLe pipes to discharge into pail under ; outlets to be fitted with hard wood plugs.

Provide and stand under each sink a galvanized iron pail with handles.

TILER OR SLATER.

Cement concrete tiles made by one of the tile making machines, wired every third course

to the roof battens, make the best roof ; failing this, cover roofs of cottages and closets with

Countess slating gauged to a 2j-in. lap, and each slate fixed with two zinc nails on i-in. by ^-in.

sawn battens, with double course of slates to all eaves, and verges bedded and pointed in

cement.

Cover ridges and hips with half-round ridge tiles set and pointed in cement, and run cement

fillets around base of chimney stack and at top of lean-to over closets.

Leave roofs sound and perfectly watertight at completion.
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CARPENTER.

All deals, battens, boards and other timber to be good yellow deal of " thirds " quality for

carpenter's work and " seconds " quality for joiner's work ; all clean, sound, dry and free from

defects.

Oak to be of English growth, clean, close grained and well seasoned.

Provide and fix 4-in. by 3-in. fir lintels over openings in brick on edge walls, also to support

inner casing over openings in hollow walls, except to wash-house, which are to be 6 ins. by 3 ins.

Lintels over doors to closets to be 4J ins. by 3 ins.

The faces next rooms to be wrought and kept flush with the plaster, etc.

Joists to first floor to be 7 ins. by 2 ins., not exceeding i6-in. centres. Wall plates to be

4 ins. by 3 ins.

Properly trim for hearths and round chimney breasts and to stairs, and fix boarded centering

for concrete trimmers to hearths. Trimming joists and rafters to be i in. thicker than ordinary.

Roof over cottages to be constructed as follows :—Plate, 3 ins. by 2 ins. ; rafters and

collars, 4 ins. by 2 ins. ; ridge and hips, 7 ins. by i J in.

Roof over closets to be constructed with 3-in. by 2-in. plates, rafters and ceiling joists.

Rafters and collars not to exceed 14-in. centres.

Finish eaves with i-in. by 3-in. fascia, and |-in. boarded soffit beneath feet of rafters.

Alternatively lath and cement underside of eaves.

Construct timber partitions to bedrooms, first floor, mth 3-in. by 3-in. heads, ciUs and

posts, and 3-in. by 2-in. studs, 14-in. centres.

JOINER.

Lay I -in. well seasoned flooring to whole of first floor and to living room and parlour, well

cramped and nailed. That to living room and parlour to have surface concrete under, well

tarred, and to be bedded in hot tar and nailed to breeze concrete. Fix |-in. by 2-in. chamfered

skirtings to wall lines of all wood floors, well nailed and plugged to walls.

Fix to all window openings rebated frames and mullions out of 4-in. by 2j-in. yellow deal,

with 5j-in. by 2j-in. deal sunk, weathered and throated cills.

Casements to have ij-in. by i^-in. stiles cind top rails, i|-in. by 3-in. bottom rails, and

ij-in. by ij-in. bars.

All sashes and frames to be properly tenoned and wedged together and framed square.

Casements, where shown to open, to be hung \vith 2-in. cast-iron butts, and to have steel

casement stay and wrot Cockspur fastener. (These are included in provision for Ironmongery,

see on.)

Provide to all wndoW openings i-in. linings, tongued to frames and finishing flush with

plaster, wth slightly rounded edge and quirk in plaster to form a V joint.

Fix I J-in. window boards, with rounded nosings, to project J in. in front of plaster.

Front entrance doors and doors from porch to parlour and living room to be ledged,

covered with i^-in. matched and V-jointed battens, with three ledges to each, hung on strong

strap hinges. Front doors to have 2^-in. by 4-in. rebated frames, and 4-in. by 2-in. oak cills

and deal linings as to window cills to be kept 2 ins. above floor. Parlour and living room

doors to have jamb linings, with stop nailed on and slightly rounded both edges, with a quirk

in plaster to form V joint.

External door to wash-house to be all as to front entrance, but covered with i-in. boarding,

also doors to closets, but without oak cill.

Door under stairs to be all as to parlour and living room, but covered with J-in. boarding.

All other doors to be similar, but covered with i^-in. boarding.

Form enclosure between staircase and larder, and enclosure to staircase on first floor, and

false ceiling over stairs with J-in. matched and V-jointed boarding, with 2-in. by 2-in. studs and

rails.

Fix three i-in. wrot shelves on 3-in. fillets in each larder, and ij^-in. mantel shelves and

brackets, as sho^vn, to fireplaces.
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Fix a wide ij-in. shelf in wash-house on proper fillets and legs for washing-up purposes.

In living room of each cottage, at side of fireplace, fit up a dresser 6 ft. 6 ins. high, with

i-in. top to lower part with two drawers under with turned knobs, and with i-in. cut and shaped

ends to upper and lower parts, and with one i-in. central division below top, and fitted above

with two shelves sunk for plates, with brass cup hooks on edges, and with i-in. top with small

cornice planted on.

Form staircases with ij-in. treads, with rounded nosings and |-in. risers, and all properly

tongued, fitted, wedged, glued and blocked together, housed at ends to ij-in. strings.

In closets fit up i-in. deal ledged seats, with cut and dished holes, on strong bearers.

Provide and place under same galvanized iron pails with handles ; work in closets as to house.

Provide i-in. deal lids with shaped handles for coppers.

To each cottage, under rain-water pipe, provide a clean butt to hold not less than 100

galls., with draw off tap and cover, on strongly built concrete supports.

Provide the p.c. sum of 40s. (this is pre-war price) for pair of cottages for all ironmongery

to doors and windows, including screws, from Wing and Webb, and fix complete.

SMITH.

To eaves of roofs fix 4-in. cast-iron half-round eaves gutter on brackets, screwed to fascia,

joints made with red lead putty. From same to discharge into each rain-water butt run 2j-in.

cast-iron down pipe, with approved clips and ears. No eaves gutters to roofs over closets.

PLASTERER.

Render all internal wall surfaces (except those to larders, under stairs, wash-houses and
closets) with one coat of lime and hair finished with a wooden float.

Lath all ceilings of cottages, also partitions first floor, with stout sawn laths, clean and free

from sap, and properly nailed, and render same as to walls.

No ceilings to closets.j

GLAZIER.

Glaze all windows with 15-oz. clear glass, well puttied and back puttied and left clean at

completion.

PAINTER.

All painted work to be thoroughly rubbed down and stopped. All white lead to be genuine

old lead.

Twice distemper white all ceilings and plastered and internal brick walls.

Paint all ironwork one coat of genuine red lead paint before fixing and three coats of best

oil colour after fix:ing.

Knot, stop, prime and paint with three coats of best oil colour all doors, windows, frames

and other woodwork.

Paintwork to be finished white except doors, gutters, down pipes and rain-water butts ;

these a bright green.

All internal woodwork (other than treads and risers of staircase and shelving) to be stained

with green or brown stain, and once varnished.

Black stoves and ranges.

Attend upon, cut away for and make good after all trades, clean floors, glass, &c., and leave

all perfect at completion.

Note.—Where work is sho\vn on Drawings and not described in Specification it is to be

carried out anc. vice versa, and all work that is reasonably to be inferred from both Drawings

and Specification, though not particularly shown or described on either, that is necessary to

make the building habitable and complete is to be included and is to form part of the work for

which the Contractor is responsible.
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Plans of Cottages by Mr. Irving J. Gill.
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Details of Cottages at Invergordon.
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Bungalow of Concrete Bricks.

Fig. 126.—A Double Wall Cottage.
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Housing Scheme, Invergordon.

The photograph and drawings illustrated in Figs. 119 and 120 show some concrete cottages

that are being executed at Invergordon for the Edinburgh Local Government Board under a

new housing scheme. These are constructed as semi-detached bungalow cottages, having a
'

living room, three bedrooms, scullery with copper, and a combined bathroom, and w.c. The
walls are built with concrete blocks, and the appearance is simple but effective, while the

example is particularly interesting as showing quite recent work executed under war conditions.

Cottages, Chepstow.

The cottages illustrated in the frontispiece form one block of many vhich are under
construction for a shipbuilding and engineering company at Chepstow (Mon.), from the

designs of Messrs. Dunn, Watson & Curtis Green, 35, Lincoln's Inn Fields.

This block contains five cottages and they are an excellent example of successful design

in concrete. The clients have shown the most commendable spirit in this scheme, as they
have spared no effort to make the cottages models of good building with ample accommodation
and artistic appearance.

The site is a very picturesque one, in a valley outside the ancient walls of the town, and
as the contours of the ground are very irregular the design of each block has been varied to

suit its particular position, while the prospect and aspect has been carefully studied in each

case.

The difficulty of getting bricks and the presence of good material for concrete led to the

adoption of concrete blocks for all walls and partitions. These blocks are made on " Winget "

machines, and the external facing blocks have a droved surface. The general texture and
colour of these external walls is very pleasing and the effect, when seen, would remove the

prejudice that exists among many designers against the appearance of concrete as an exposed

surface. External walls are constructed as cavity walls with two thicknesses of 4-in. blocks,

having a 3-in space between, and iron ties as usual.

The accommodation varies in each house, but in those illustrated there ate in each of the

five houses in the block, a parlour, three bedrooms, kitchen, scullery, bathroom, fuel store,

larder and front and back porches. The backs of the houses have been studied as much as

the front and the effect is equally pleasing. The roofing is of sand-faced tiles with swept

valleys and plain roll ridges.

The builders of the block illustrated were Messrs. J. W. Falkner, London.

Designs by Mr. Irving J. Gill.

The successful application of concrete to domestic work is very well illustrated in the

designs by Mr. Irving J. Gill, an American architect, who has studied the possibilities of the

material for some time, and who has succeeded in producing some excellent effects, as will

be seen in the photographic views, Figs. 121, 122, 123 and 124.

Concrete is used exclusively for the construction, the walls being cast, each in one piece

on an inclined table and afterwards raised to the vertical position by means of jacks. The
designer relies entirely on the proportion and grouping of the various parts for his effects,

and large plain surfaces are conspicuous in each building. Arches are also greatly used and

the roofs are constructed as flats with large overhanging eaves or with plain parapet walls.

Woodwork has been eliminated whenever possible and steel is used for door and window
frames, while architraves, skirtings, picture rails, chair rails and similar features are dispensed

with and a good hard cement plaster is adopted for all positions where rough usage is possible.

The plastering used is the very best quality, and the interior walls are generally finished with

soft white or neutral tints, which reflect a certain amount of colour from the curtains, rugs,

and other furnishings. The floors in many cases are finished in cement, these being specially

treated with colour and oil to produce a good appearance, and wood floors are seldom adopted

even in the larger types of buildings. The plans illustrated will be seen to be somewhat
unusual, as the kitchen is generally placed in the front, but this is shielded by the walls of the

(8265) M 2
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kitchen court, and it has the advantage that the rear garden is kept free from tradesmen

and rendered private for the use of the owner. Great use is made of shrubs, trees and creepers

to produce exterior effects, and these designs are undoubtedly some of the most successful

examples of complete concrete buildings in existence, while they show the possibilities of the

material in a very striking manner.

Double Wall Bungalow and Cottage of Concrete in U.S.A.—Two other examples

of American concrete domestic work are illustrated in Figs. 125 and 126. The first example

shows a bungalow in which the walls are built with concrete bricks, these being used in two

leaves with a i J-in. air space between and forming a wall 9 in. thick. The exposed bricks are

faced with a mixture of i part Medusa white Portland cement and i J parts coarse washed sand.

These were brushed to give a rough texture on the face. The body portions of the faced

brick and the bricks for the inner leaf are made with i part grey cement, 2 parts sand, and

3 parts gravel, and they are laid in mortar of equal parts of lime and grey cement mixed

with sand. The mortar was raked out of the joints to a depth of ^ in. on all exposed faces,

and plastering was applied directly to the inside surface of the inner leaf. The second

example illustrates a cottage in which the walls are also hollow concrete, there being two

thicknesses each of 4 in. and a 2J in. cavity, constructed on the monolithic principle, even the

chimneys up to the roof level being cast in concrete. The exterior has been treated with

stucco and the inside walls are plastered. The designs are quite pleasing and good examples of

two distinct types of concrete construction.
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CHAPTER V.

TILES AND FENCE POSTS.

HOW TO MAKE CONCRETE ROOFING TILES.

Materials.

The most suitable material for the manufacture of concrete roofing tiles is

sharp sand, but finely crushed clinker, free from all dust and impurities, has been

used with success, and has in its favour the fact that it makes a lighter tile than

sand, or other aggregate.

Grading Materials and Mixing, &c.—The aggregates for concrete roofing tiles

must be clean, free from loam, sulphur, and all other impurities, such as are referred

to in the notes on Concrete Blocks.

As before mentioned, the most suitable aggregate for this purpose is sand.

If from a pit, it should be well washed, to free it from every article of loam it may
contain. It should be a good, coarse, sharp sand, and should pass a

^^
-
in. "^esh

_

sieve. If clinker is used it should also pass a J-in. sieve and must be of very sharp

texture, while other aggregates—as, for example, fine granite, fine stone chippings,

&c.—^would be quite suitable, providing they are quite free from dust and other

impurities.

The mixing of the materials for tiles differs somewhat from the mixing for

concrete blocks. The proportions are stronger and the mixture is made wetter.

The mixture is composed of 2| of aggregate to one of cement. After it has

been thoroughly mixed, the water should be applied from a fine rose can, and the

mixture should be turned about while the watering process is taking place. It

must not be made sloppy, but just wet enough so that, when a shovel is drawn

over the mixture, the water rises to the top. If the mixture is too wet, the tile

will lose its shape upon being taken from the mould, and should it not be wet

enough, the tile will be weak when finished. But the right consistency will soon

be found after one or two experiments and tests, and this is one of the best ways

of gaining experience, providing one has sufficient knowledge to undertake the

tests in a proper manner.

Machinery and Moulds for the Manufacture of Concrete Roofing Tiles.

Machines and moulds for roofing tiles are of a somewhat different construc-

tion to the machinery and moulds used for concrete block making, and so a

detailed description is necessary.

As there arc several types in common use in this country, it will be well to

take the general principle upon which all tile machines are made.

In Fig. 127 a general view of a roofing tile machine is given. A shows the

mould box in position. B is the table to which the mould box is fixed. C is the
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guide for the strickle or striker which forms the top of the tile. D is represented
by a dotted line, and is tlie position of the pallet when ready for a tile to be made.
E is the handle or lever for raising the pallet and tile out of the mould after the
tile is made. This lever is connected to a shaft upon which a crank is fixed.

Fig. 127.—A Roofing Tile Machine.

Fig. 128.—SHo\nNG Tile Ready to be Taken Away.

and this raises a plate which has four columns fixed to it. F shows the colour
box, from which the glazing material is applied, and further reference will be
made to the M-orkmg of the machine later on in these notes.

This illustration is only intended to show the general principle of the working
of a roofing tile machine, but there are several different makes of these machines.
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Fig. 129.

—

Strickle or Striker for Ridge Tiles.

Fig. 130.

—

Pallet for Ridge Tiles. Fig. 131.

—

Colour Sprayer.

^•!E& l,oew^^s Piwr/

Fig. 132.

—

Section of Tile

SHOWING Locking Piece

Fig. 133.

—

Mould for Ridge Tiles.

Fig. 134.

—

Tamper.
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Fig. 128 shows the same machine after a tile has been made with the tile raised out

of the mould box ready to be taken and placed upon the racks to dry. Fig. 133

shows a complete mould for making half round ridge tiles. Those arc made by

hand. Fig. 130 illustrates the pallet upon which they arc made. Fig. 129 is the

Btricklc, and this works upon the edge of the ends marked A on Fig. 133. C is the

pallet, while B forms the thickness of the sides of the tile. The whole of this

mould is made of iron. The operation of making the tile is described later on.

Before leaving the subject of machines it would perhaps be well to refer

here to the question of the glazing of the tile. To mix the colour and the cement

properly it is nccessar}' to mix it by machinery. The machine for this consists

of an iron drum, which revolves with a central shaft to which it is fixed. Inside

the drum several (turned) iron rollers are placed. As the drum revolves round,

the rollers roll round the side of the drum, and grind and mix the colour and the

cement together. Of course, the colour and cement can be very well mixed by

hand, but this is an expensive method, as the time it takes to get the colour

uniform throughout adds exceedingly to the cost of the tile.

Making Concrete Roofing Tiles.

Before dealing with the actual making of the tiles, the mixing of the colour

and the cement must be referred to. The amount of colour required for glazing

largely depends upon the colour itself, but if light or middle red oxide is used,

it will be necessary to mix i of colour to about 10 of cement. This can be mixed

in a colour machine such as referred to in the last paragraph, or it can be mixed

by hand. If it is mixed by hand it will be necessar}^ to sieve it through a very

fine mesh sieve, which will greatly help in getting uniformity of colour throughout.

It should be noted that the colour and the cement are measured by weight and

not by baulk. Now we will assume that all is ready for making the tiles. ' The
colour-box is filled with the mixture of colour and cement. The first operation

is to place the pallet in the mould-box, and then shovel some concrete (gauged

as before mentioned) on to the pallet. This is tamped down with a tamper, as

shoAvn in Fig. 134, which is made of hardwood. Then the strickle is run over the

surface of the concrete until the tile is the shape of the strickle and of the required

thickness. The thickness must alwa3's be the same if the strickle is worked down
to the guides, or the tiles will not lay flat or be at all neat when fixed. But with

a little practice this is easily done without any special effort. WTien the tile is

of the required shape and thickness, the colour-box is moved from its table on

to the mould-box, and the colour is applied. This is done either by giving the

colour-box a sharp tap or by drawing a specially bent piece of wire fixed in a

handle, and similar to Fig. 131 over the bottom of the colour-box. This will give

an even thickness of colour over the surface of the tile. After the colour has been

applied the colour-box is removed back on the table arranged for it (the box being

so arranged with iron guides that it always fits on the mould-box and upon its

table in exactly the same place, so that it is practically an instantaneous move-
ment). Next the strickle is run over the coloured surface, which gives a kind of

glazed appearance to the tile. The next operation is to put the top locking-



TILES AND FENCE POSTS. 153

piece on. For this a small box is arranged to fit over the tile, and this allows

the rib to be put on to the tile, as showTi in Fig. 132. The box is filled with con-

crete, and is tamped dowTi, care being taken not to tamp too hard to alter the

shape of the tile where the joint is made. The sm-plus material is scraped*

off the top of the box, and the box is removed. The tile is then ready to be taken

from the mould. To release it from the mould-box the lever E is pushed back,

and this raises the tile out of the mould. The tile is then resting upon the pallet

(which forms the underneath side of the tile, and thus must be the exact shape

of the under side of the tile), and this allows it to be " handled " quite easily.

It is then taken from the machine and placed upon racks (see Fig. 135), upon which

it rests for three days, when it may be taken from the pallet and stacked. It

must alwaj's be borne in mind that the tiles must be kept from the sun and

draughts when they are first made ; if not fine cracks will be noticeable on the

surface of the tile, and if these should develop the tile will not be waterproof.

It may seem to the reader to be a long operation to make these tiles, but after

a man has got into the way of making, he will not have any difficulty in turning

out 200 to 250 tiles in a day of 10 hours. After the tiles are put into stacks,

they should be watered every other day for 10 daj^s to a fortnight. On no account

should they be used for at least six weeks or two months, after making.

j.
Figs. 136, 137, 140 and 141 show some different types of concrete tiles in use

;

while Fig. 142 illustrates, in section, the sideways interlocking of the tile in Fig.

136. Fig. 143 shows how the ends of the same tile also interlock. The benefit

of this type of tile is that when a roof is set out and the battens are fixed so as to

work the tiles to show aU alike, these tiles will slide down, and thus, to all appear-

ances, shorten themselves. This is illustrated in Figs. 144 and 145. Fig. 144

shows the tiles lying on the battens to the full extent of their length, while

Fig. 145 illustrates the same tiles on a roof where the length of the rafter will not

allow the whole length of the tile to be used, and thus the tiles have either to be

cut or shortened in some way or other. In this case, if the tiles were cut, the

interlocking and weatherproofing design of the tiles would be destroyed.

When making ridge tiles the mixture is the same as for making roofing tiles,

but the operation is slightly different. The material is placed upon the pallet

in the mould and is tamped down with a tamper (see Fig. 134). When the material

is fairly solid the strickle (Fig. 129) is worked over the surface until the tile is to the

shape of the ends of the mould. Then the colouring material is applied from a

smaU sieve and the strickle is again run over the surface. This has a tendency to

give a glaze to the surface of the tile. The tile is now finished and the sides

A and B of the mould can be removed, thus leaving the tile exposed and resting

upon the pallet. It can then be taken away and placed upon a rack, as before

described, until hardened, which will be about three days, and the remarks before

made about stacking and using also apply to ridge tiles. Hip tiles are made

upon the same principle, but in some cases the designs are slightly different.

Figs. 146 and 147 show two types of ridge tile.

It will be found that, where suitable material can be obtained, the manufacture

of roofing tiles will be a thorough business proposition, it being possible to com-
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pete in price with any clay tile of similar design and then show a good profit for

the manufacturer. The weight of a square (lo ft. by lo ft.) of concrete roofing

tiles is about 7 cwt . to 8 cwt . , or about 5 to 6 lb . each. Of course different designed

Fig. 135.—DET.A.IL of Drying Racks for Tiles.

Figs. 136 and 137.

—

Interlocking Tiles.

Fig. 138.

—

Batten. Fig. 139.

—

Tiles at Full Length on Bottom.

tiles may weigh more or less, but this is about a fair average of the tiles illustrated

in these notes.

The advantages of concrete roofing tiles are that they harden with age, the
interlocking and perfect weatherproof design make a neat and sound roof at a
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minimum outlay. Being lighter than clay tiles or slate when fixed in position, it

is possible to do with less rafters than are usuallj^ used for slates or clay tiles, and

Fig. 140.—Type of Concrete Tile. Fig. 141.—A Swedish Concrete Tile.

Fig. 142.—Cross Section of Tiles.

Fig. 144.—
Showing
Tiles at
Full

Length.

Fig. 143.—
Longitudinal
Section of

Tiles.

Wcos BtrrTcNf

Fig. 145.—Showing
Tiles Shortened.

thus a further saving is effected. Many roofs in different parts of the country have
been roofed in with concrete tiles, and have been very successful in all ways, as

regards cost, appearance, and also strength.
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Concrete Flooring Tiles.

For making concrete flooring tiles which have a flat surface and are one colour

throughout, a machine similar in general detail to the one shown in Fig. 127 is

suitable. A different mould box must be fitted to the table of the size required

for the tiles. This mould box should have cuts in it so that steel cutters may
pass through to form half quarters and half diagonal tiles. This obviates a lot of

cutting when fixing the tiles and also saves unnecessary waste.

The mixture for flooring tiles requires to be a little stronger than that for

roofing tiles, as hard wear has to be taken into consideration. With roofing tiles

it will be noticed that only the face surface of the tiles is coloured, but owing to

the greater wear it is necessary to colour flooring tiles throughout. The surface

of the flooring tiles is finished in exactly the same way as described for the making
of roofing tiles.

It must always be remembered that the colour must be mixed with the sand

Fig. 146.

—

Ridge Tiles Interlocking. Fig. 147. -Ridge Tiles with Loose Pieces for
Covering Joint.

before adding the cement. Then take 2^ of coloured sand and mix with i of

cement. A weaker mixture should never be used as the tiles would soon show
the wear. It should be noted that the materials for flooring tiles must be clear

and sharp, free from loam, dust, or other impurities such as have been referred

to earlier. A knife is used for glazing or finishing the surface of the tile. This

knife is made of polished steel. After the tile is made it is placed upon the drying

rack (see Fig. 135) and left to harden off. When hardened off it can be stacked and

well watered. Fig. 160 gives a view of a pile of racks with the tiles lying on

them hardening off. With this method of arranging the racks no time is wasted

as would be the case if fixed racks were used. When racks of this type are used,

they can be placed around the machine and filled up, and time is thus saved

walking to fixed racks and back.

It will also be interesting to add that after the tiles are hardened off, if they

are placed in a tank of water for a few days this will greatly increase their strength.
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Concrete Mosaic Tiles.

The subject of concrete flooring tiles would not be complete without dealing

at some length with concrete mosaic tiles, which are of more variety, especially in

colour, and look altogether a better article than the ordinary flooring tile. They
can be made to any shape, size or thickness, and with as many different colours

on the surface of the tile as may be wished for.

These tiles are not made in a machine as described for the ordinary flooring

tiles, but are made on a press which may be worked by hand or by hydraulic

pressure or by mechanical means. So long as sufficient pressure is obtained the

make of the press is immaterial. Some makes of concrete mosaic tiles are rough,

or are made to represent Terrazza flooring, which is laid in situ. The usual size for

mosaic tiles is 8 in. by 8 in. by i in. Illustrations of mosaic tiles are given in Figs,

148 to 153, and some of the different parts for making these tiles are sho^vn in

Figs. 154, 155, 156, 157 and 158.

Fig. 154 shows the plate which forms the face of the tiles, and which is known
as the " matrix." Fig. 155 illustrates the part which is known as the "stencil."

Figs. 156, 157 and 158 illustrate the sieves, and it must be noticed that some parts

of the sieves are " blind." This will be explained later on. Fig. 159 shows the

die plate which forms the underneath side of tiles, but which is the top while

being pressed. In making the tiles, first take the three-coloured tile as shown
in Fig. 151.

After the colour has been mixed thoroughly with the cement, the mixture

should be sprinkled with a little water just sufiicient to keep it from " dusting."

If a handful is dropped this watering wiU prevent the dust from flying about.

This is a very important feature. The top mixture of ordinary concrete, gauged
semi-dry, should be composed of 2J of clean, sharp sand, granite, or other suitable

aggregate, to i of cement. For purposes of illustration we will assume that the

tile (Fig. 151) is a three-coloured tile, being red, green, and white. The colours are

indicated on the drawing.

Everything being ready for making, the mould box is placed in position on the

table of the press. The " matrix " (Fig. 154) is placed face upwards in the bottom
of the mould. Next the " stencil " or guide for the colours (Fig. 155) is placed

upon the matrix, and the mould is then ready for the colours. The sieve which
has the white colour in is placed upon the top of the mould box, the mould box
having pins in it so that the sieve may fit on it accurately each time.

The part of the tile which is to be coloured red is left open in the meshwork
of the sieve, while the parts which are green and white are blinded, or the mesh-
work covered, so that no red colour can escape other than through the right part.

The colour is released from the sieve by means of the colour scraper, as illustrated

in Fig. 131. The stencil guides the colour down on to the " matrix," the divisions

keeping the colour to its own particular shape. The green colour is next applied,

and after that the white in exactly the same way as the red was done. The
stencil is now taken from the mould with care, and the ordinary concrete is filled

in on top of the colours, but this must not be done with a shovel or else the colours

may become disarranged and intermixed and the whole design spoilt. So another
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sieve is used with a coarser mesh and the concrete is sieved into the mould box.

Next the die plate is placed on top of the concrete and the mould is moved under

the press. The pressure is then brought to bear upon the tile, and when it is

pressed to the required thickness, the pressure is released, and the mould box-

is then moved from under the press. The tile is taken from the mould, it still

being upon the matrix face do\\Ti. The die plate is removed from the top of the

tile and a pallet is placed upon the tile which is now turned over and left lying

upon the pallet. The matrix is then removed from the face of the tile, which is

now exposed. If the press is a thoroughly good one the tile should stand handling

with care upon its edge without a pallet. After the tile has been made three 01

four hours it should be sprayed with a very fine syringe which should have a

rotating nozzle. After the tiles have been made 36 hours they should be ready

to stack on edge. When first watering the tiles, care must be taken only to use

a very fine spray or else the colours will run one into the other, and thus spoil

the design of the tile.

CONCRETE FENCE POSTS.

Introduction.—Experience has shown that as a material for the construction

of fence posts concrete has many advantages (and practically only one dis-

advantage) over wooden posts, and it is far superior to all types of timber posts.

In the first place, the cost of concrete posts at the present time is less than the

cheapest kinds of wood ; but, as these times are abnormal, it is only fair to take

as a basis normal times. In ordinary times the cheapest sorts of timber, such

as deal, might be slightly cheaper than concrete, but this depends upon the locality,

and after three years' service a deal post will have lost one-half to two-thirds of

its original strength, whereas concrete grows stronger with age and requires no

repairs, for neither fire nor weather injures it. In fact, the rougher the weather

the better the concrete becomes. Under ordinary circumstances good concrete

posts will last for ever ; even if, in the course of years, they should be broken

by unusual strains, it is cheaper to replace a post than have to replace an entire

fence of decayed wooden posts. If attention is paid to the mixing and also to

the aggregate, always ascertaining that the aggregate is free from loam, and
that this is always gauged with the same quantity of cement, it will be found that

the concrete post will have an attractive appearance, because of its uniformity

of colour and size.

Moulds.—Either wooden or metal moulds can be used for line posts. The
wooden moulds have all the edges which are exposed to wear faced up with iron,

while the metal moulds are composed of steel and cast iron. The moulds are so

constructed to enable the posts to be made singly or in " batches " or " sets."

Steel Moulds.—It is advisable when buying fencing post moulds to ensure

that they are simple in general design and shape, and it is also of great importance

to anyone who is undertaking the manufacture of these posts to see that the

fastening arrangements are simple, but at the same time efficient, as much time

is often lost in operating the moulds.

Wooden Moulds.—Wooden moulds good enough for ordinary demands are
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very easily made. White pine is the best wood for the purpose, but this is very

expensive. Cheaper kinds of wood, which are just as easy to work, may be used.

Another very suitable wood is bass or American whitcwood. In all cases of

wooden moulds the edges require lining up with thin iron plates, so as to protect

them from the rammers and also from wear when trowelling off the top.

Moulds for Square Posts.—Moulds for posts that are square, or nearly square,

in cross section are simple and easy to make. They are made in three patterns :

(i) For posts without taper ; (2) for posts with taper on two sides only ; and

(3) for posts tapering on all four sides. In order to avoid sharp and irregular

edges, neater posts are made by laying pieces of angle strips in the bottom comers

of the mould, so that when the posts are exposed they show a chamfer ; this is

done by means of a specially designed trowel or " edger," which levels the top

of the post and chamfers the edge at one operation. The size of the angle strips

should not be more than | in. across the angle or else they will crowd out too much
concrete, and thus cause the reinforcement to be located too far within the post

to obtain the utmost strength, thus weakening the post. In all ordinary posts

the reinforcement should be placed about f in. or i in. from the outside comers

of the posts.

Posts without Tapers.—The easiest and the cheapest mould to make is the

straight mould. Such moulds are merely long boxes made with various schemes,

so as to allow the post to be moulded in as simple a manner as possible.

On account of the wood which can be saved and the ease with which " batch
"

moulds can be filled, straight post moulds are usually made in " batches " or

" sets " by constructing several side by side with bottom and end continuous.

In some cases just the framework of the mould is made, i.e., the sides and ends

of the mould without the bottom. In this instance the posts are made on a

wooden floor or, perhaps, upon a concrete floor. If they are made upon a concrete

floor paper is first placed on the concrete and the mould put upon it. This \\'ill

keep the wet concrete, which forms the posts, from sticking to the floor.

Posts Tapering on Two Sides.—Posts tapering on two sides are preferable to

straight posts in many respects. A satisfactory size for this style is produced

in a mould 4I in. deep by 6 in. wide at the butt, tapering to 4I in. by 4J in. at

the top, and 7 ft. long. These posts may be more easily made in a "batch."

mould, and are so arranged that the butt of one post lines to the top of the next.

This allows for the taper on each and also saves space.

Posts Tapering on All Sides.—Square posts are also made tapering on all four

sides. A very satisfactory size of line post may be obtained by making the

moulds 5 in. by 5 in. at the base, tapering to 3^ in. by 3^ in. at the top, since

all butts are placed at one end of the mould and the tops at the other, so that this

arrangement allows for the continuous bottom and ends as mentioned before, but

causes the top of the mould to be narrower than the butt end, as the difference in

the size of the post at the top and bottom will alter the size of the mould at the

top according to the number of posts included in the " batch " mould. The
variation in the length of the side boards and of the moulded posts is, however,

so slight (hardly a quarter of an inch in the length) that no attention need be paid
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to it, and all the side boards can be made the same length. The construction

of the mould can be easily understood from the illustrations, Fig. i6i. If holes

Fig. i6i.

are required to be cast in any of these posts for the wire to pass through the

moulds will have to be constructed as shown in Fig. 164. It will be seen that this

mould is so constructed that each post lies square with its own centre line. If

(8265) N
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this is not done the holes through which the wire passes would not be in align-

ment with each other when erected.

Moulds for Triangular Posts.—^Triangular moulds without any taper in their

length can easily be constructed in " sets " or " batches." On account of their

shape the moulds can be made of i-in. boards, as at any point the sides can be

Fig. 162.

—

Moulds for Triangular Posts.

braced. The illustrations show the end section of three moulds for triangular

posts of different sizes. The two boards are hinged together at the ends, and

also at three equal points along the sides, by ordinary' 3-in. wrought iron strap

hinges bent to the shape of the mould and fastened with |-in. screws.

Sharp comers on a post of this type are objectionable for several reasons, on

account of their rouglmess and sharpness, and it is also a waste of material to
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make these comers sharp, as no strength is obtained by them, and if they are

used for fencing where cattle are allowed to graze the cattle are apt to get cut

when rubbing up against them. This undesirable feature is avoided by placing

a wooden tongue or strip (marked T) in the bottom of the mould, as shown in the

sections, and by making flat or rounding comers at the upper surface, cither

with a trowel or with an " edger."

Oiling for Moulds.—Concrete has a tendency to stick to steel or wood. In

order to obviate this, and to yield a smooth finish to the post, it is customary

to give the inside of the mould a thin coating of oil. Soft soap and crude oils, if

used sparingly, serve the purpose well, but oils are now made expressly for this

purpose, and can be obtained from the Leeds Oil and Grease Co., Ltd., of Leeds.

Too much oil will destroy the setting qualities of the cement and will also give

the face a rough appearance, having pockmarks all over it.

Reinforcements.—For reinforcing fencing posts round or square rods may be

used, but if they are smooth the ends should be bent or looped to prevent slipping

in the concrete. For the sake of economy the smallest amount of reinforcement

should be used consistent with the strength desired, and this requirement makes

it essential that the reinforcement should be placed near the surface (about

f in. to I in. from the surface). At this point its strength is utilised to the best

advantage, and with only sufficient concrete on the outside of the reinforcing to

form a protective covering and also to keep it from breaking out when strain

comes on the posts. If a reinforcing rod is placed in each corner of the post,

at I in. to I in. from each corner, it will be seen that this is probably the most

efficient arrangement. The rods for reinforcing posts such as are shovm in the

illustrations should not be less than j in . diameter rod or \ in. square rod. There

are a number of good reinforcing bars on the market to which the concrete will

cling and adhere and will not break away when the posts have to withstand

strains. Metal slightly rusted is as good if not better than metal that is not

rusted.

Attaching Wire to Posts.—^The illustration (Fig. 165) shows how to attach the

fence wire to concrete posts. Various methods are in use, but the one that has

obtained universal favour is the method of threading the

wire through holes cast in the posts and the wire strained

tight.

Sometimes the method is adopted of casting long

staples in the post, and to these staples wire is attached

by means of galvanised binding wire. The staples must

either be bent or twisted at the ends to prevent extraction.

Another method which is coming more into use is that of

casting nail jackets in the posts, which enable staples or

nails to be driven in, and when in they cannot be with- ^ ^ xt„ , , . , , Fig. 163.

—

Nail
drawn. Fig, 163 shows the nail jacket, and as nearly the Jacket.

whole of it is embedded in the concrete it cannot rust.

This allows barbed wire to be fixed to concrete posts cheaply and effectively.

These are made of steel and are pressed to the shape.



164 CONCRETE COTTAGES AND SMALL BUILDINGS.

MIXING THE CONCRETE.
The Mixing Board.—The size of the mixing-board depends on the number

of men employed in this work and on the amount ot room available for placing

the board in position. Sometimes a tight and even floor in a building may be
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Fig. 165.

used. The steel sheet from the platform of an old self-binder may be used for

a mixing board, but the larger the board the more convenient it is. For two men
mixing, the board should be 8 ft. by 12 ft. ; for four men, 14 ft. by 14 ft.

The first size is usually large enough for making posts. It should be built

of i-in. matchboards, free from knots, drawn tightly together and placed the

short way of the platform, so that the mixers may shovel with the cracks and not
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against them. The framework should consist of four pieces of 2 in. by 4 in.,

laid the long way, and with the two outside ones of sufficient length to afford

handles for carrying. The location for the board should be fixed before the

sand, stone and gravel are unloaded. A level spot with sufficient open space

convenient to the work, and, if possible, near the water supply, should be chosen.

Much hard labour can be saved by locating the mixing-board lower than the

water tank, and by syphoning the water through a garden hose to a barrel or

other receptacle at the mixing-board. The board should be raised on blocks

until it is level, so that under the weight of concrete it will not sag in the middle.

If water is added gradually, as it should be, there will be little liquid grouting

to run. It is best, however, to nail a 2-in. by 2-in. strip or a piece of 2-in. by

4-in. scantling around the edges of the board.

Tools.—One great advantage in using concrete is that it can be made with

the investment of very little money in special tools. If the few required are not

already at hand for other purposes, the new ones will serve in many different

lines after the concrete is finished. For mixing it is necessary to have from two

to four square-pointed, short-handled " paddy " shovels, size No. 3. A couple

of wheelbarrows with steel trays and with a capacity of 2 cu. ft. are convenient

for moving the sand, stone and concrete. If wooden moulds are used a metallic

sidewalk " edger" with a curve of |-in. in the radius will make neat comers,

A comer trowel, or even an ordinary trowel, will answer the same purpose fairly

well. Screens may be made by nailing J-in. and |-in. wire screening, 2 J ft. by

5 ft. to frames made of 2-in. by 4-in. timbgrrr ' '""*"'

The Measuring Box.—Since construction with concrete is so easy, many
persons are careless about the exact proportions of the cement, sand and gravel

or crushed stone to be used in its composition, but this is a very important point.

The bottomless box with handles attached is a very useful article for this purpose.

For posts a convenient measuring unit is a box with an open bottom 12 in. by

14I in. and io in. deep, measured on the inside. This box, filled to the top

with the loose material and smoothed level, contains practically i cu. ft. The

inches in height may be marked with brass tacks. Then since each inch in

height represents -jL cu. ft., the measurements are easy. If, on account of its

size, the use of this box would be too slow for measuring the sand and gravel,

larger boxes or wheelbarrows may be gauged and used, or other boxes may be

made on the same principle. It is a very poor practice to count shovelfuls, as

it produces unsatisfactory and even dangerous results.

Making a Six-Post Batch.—The following table gives approximate quantities

for a batch of concrete sufficiently large to make six posts 7 ft. long and of the

sizes named in the table. The quantities may be increased in like proportion

and any desired number of posts may be made. The first of the two lines of

figures given for each of the three grades—^heavy, medium and light—indicates

the proportions to be used when the sand is screened from the gravel. The second

line gives the proportions when " bank-run " gravel is used ; that is, gravel dug

directly from a bank without screening the sand. In this case i part of cement

to 4 parts of the mixture of sand and gravel should be used.
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Quantities of Material and Resulting Amount of Concrete for a Six-Post Batch.

Triangular Posts—Length, 7 //.
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The amount of moisture in the sand, gravel and stone varies so much with

weather conditions that the quantity of water for a cubic foot of concrete cannot

be fixed exactly. During the mixing of the cement with the sand and rock

sufficient water should be used for the concrete to be wet enough, when the

mixing is complete, to tremble under a blow from the shovel and to run into the

moulds. This amount of water causes a rich mortar to flow to the outside of the

post, and ensures a smooth finish.

Mixing "Bank-run" Gravel.—For concrete from unscreened "bank-run "

gravel, one-half of the amount of gravel required for a batch of posts should be

spread out in oblong shape ; and upon this should be evenly distributed, first,

the full amount of cement, and then the remainder of the gravel. Two men
facing each other and at the same end of the batch (and, if necessary, two at the

other end), with square-pointed "paddy" shovels, turn the dry cement and

gravel with a " flopping " dragging stroke. By timing their strokes the mixers

can cause their shovels to meet regularly at the middle, which ensures the com-

plete mixing of all the materials. For a thoroughly mixed concrete no definite

number of turnings can be fixed, but the shovelling should be continued until

the cement no longer shows in streaks or until the mixture has a uniform colour.

Skilful concrete turners do not lift the shovel from the board and " flop " over

its contents as though they were turning " flapjacks," but by gradually turning

the shovel and at the same time dragging the stroke they completely mix the dry

cement and gravel in two turnings. When the scattered materials around the

edges have been thrown upon the pile it is cut open and, using a sprinkler—

a

sprinkler bucket or a hose with spray attachment—about three-fourths of the

water required is added. Water dashed from buckets or from the ordinary nozzle

of a hose causes a waste of cement. The mixture is again turned and cut open

as before. Then the remaining one-fourth of the water is added and the mixture

is turned again. With careful workmen the concrete should now be well mixed,

but if it shows dry spots it must be turned once more. After this the concrete

should be shovelled into a compact ridge, ready to be wheeled away to the moulds

or to be shovelled into them. The mixing-board should be thoroughly cleaned

at the close of each day's work. Persons who intend to make the manufacture

of posts a business will do well to invest in a good power mixer.

Mixing Crushed Rock or Screened Gravel.—In general, where crushed rock or

screened gravel is used, the mixing is very similar to that of " bank-run " gravel.

The full amount of sand is spread out upon the board, and upon it the necessary

cement is evenly distributed. The whole is turned dry untU the cement no

longer shows in streaks and the colour of the batch is uniform. The mixture is

then spread out flat, just as the sand was, and upon it the crushed rock or screened

gravel is distributed evenly. Three-fourths of the required water is added, and

the mixing is continued as for mixing " bank-run " gravel. In dry, hot weather,

it is a good plan to throw water on the pile of crushed rock before mixing.

Moulding.—After the moulds—which, as a rule, lie flat—have been oiled or

soaped, the concrete should be placed in them at once. If, for any reason, the

concrete stands 30 minutes after mixing, it should be thrown away and a new
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batch mixed, for cement, if it has once partially set, makes weak, dangerous

concrete, even though it is retempered by turning or adding water. After the

moulds are filled evenly to the depth of three-fourths of an inch or i in., according

to the spacing of the reinforcing rods or wires, the reinforcement should be laid

in, properly spaced by means of at least three " fool-proof " wire spacers. The

concrete should then be poured in until the moulds are filled within three-fourths

of an inch or i in. of the top, when the remaining reinforcement is fitted in place

in the manner described above and the moulds are completely filled. To render

the concrete more compact a crowbar or a pinch-bar should be placed under each

comer of the mould successively and moved up and down quickly. This vibra-

tion makes the concrete more compact by shaking out the air bubbles, but there

will be very few of these bubbles if the concrete is sufficiently mixed to proper

consistency. If desired, the exposed corners of the post may be bevelled with

an " edger," and the open face given a neat finish by using a trowel immediately

after the surface water has been absorbed and before the concrete has become

too hard.

If wooden moulds are used they should be well soaked in water, so that the

green concrete will not cause them to swell and thus crack the posts.

The wind, the hot sunshine and the frost are destructive to concrete ; and

while it is an easy matter to protect the post from the first two agents, it is best

to do no concrete work when the thermometer is below the freezing point, unless

inside a building.

There is another method which is now being used for making concrete

fencing posts. It is the same principle as employed in making concrete blocks.

This is the semi-dry principle, which enables the moulds to be removed as soon

as the article is made, and thus letting the mould be used continually.

The mixture, after being mixed dry, is wetted only sufficiently so as to make

it hold together when it is tamped. The posts are reinforced in exactly the same

way as described before, and each layer is tamped. Care must be taken so as to

ensure the adhesion of one layer to the other. To make sure of this each layer

should be scratched with a tool called a scratcher. After the posts have been

made from i8 to 24 hours they are watered well, and this is continued each day

for ten days. With this method the same mould can be used continually, and

if the comers of the posts are rounded or chamfered a strip of wood may be

placed in the bottom comers of the mould, and these can be draNvn out after the

posts are made. The top edges are taken off with the edging tool.

Curing.—It is a great mistake to believe that when the moulding is done a

concrete post is finished. The quality of the post must be determined by curing.

The green post should be left in the mould until thoroughly hardened ; that is,

usually for two or three days. For square or nearly square posts the moulds

proper may then be removed and used on another bottom board, but the posts

must stay on their bottom board in the shade and must not be disturbed for at

least a week or ten days. Posts in triangular moulds may be carried out, each

in its own mould, after from five to seven days, and the post may be gently slid

from its mould to a smooth floor covered evenly with a cushion of sand. Wliile
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green the strain of lifting, or even a slight jar, will cause cracks, sometimes in-

visible, which greatly weaken the post. During the first two days of the life of

a post it must be kept wet and covered with canvas, burlap, carpet or any clean

material. Sand will serve after the** concrete has become hard, but manure will

'

stain green concrete and otherwise affect it. The sprinkling should be continued

up to the eighth day. After the tenth day, if the space is needed, the post may,

with care, be placed on end in the same manner that wooden fence rails were

formerly piled. A drop of only 6 in. often breaks a green post. The jar in

hauling to the field over rough, frozen roads, or in a wagon bed with a very

uneven bottom, has seriously injured posts which were not well seasoned.

Concrete posts gain rapidly in strength for the period of one year ; they should,

therefore, be made as long as possible before it is necessary to set them in the

fence. No post should be used until it is at least three months old, and, to meet

any contingency, a supply' of well-seasoned posts should be kept on hand.

ERECTING THE FENCE.

Setting the Posts.—Experience has taught that, with regard to stringers and

joists, in order to get the greatest strength from the timber, one should place the

beam with the narrow side against the load and with the depth extending in the

same direction as the pressure. Likewise, posts should be placed so that the

narrow side will support the wire. This will give the greatest resistance to break-

age from animals rubbing against them or trying to get through the fence between

the posts. The depth to which posts should be set varies with the character of

the soil
;

7-ft. posts are usually set from 2^ It. to 2 ft. 8 in. deep. The earth

about the post should be thoroughly compacted by tamping.

It is also a good plan when erecting concrete fencing posts to concrete the

feet in with some weak concrete gauged 6 or 7 to i. As the fencing posts of this

type are of such a permanent nature it pays to erect the fence in such a manner

as to make it a substantial and permanent fence. If this is done the post can

be 6 in. less in the ground, as the concrete around the post takes a better strain

than earth or mould rammed round them.

Line Anchors.—Concrete posts, by their weight, serve to hold fences down

in the gullies of hill country. Sometimes in such places and occasionally under

other conditions the wire fencing must by some means be staked to the ground

to prevent small animals from going under it. This may be accomplished either

by digging a hole under the fence, filling it with concrete, and embedding a tie

wire in the concrete, or by burying a block of concrete around which the tie wire

has been placed. After the concrete has set the fence may be made secure by

attaching the tie wire to the heavy lower wire of the fencing.

MISCELLANEOUS POSTS WHICH MAY BE MADE OF CONCRETE.

Concrete posts are used for many other purposes than line posts. The sizes

are slightly different, but the principles and general lines of design are the

same.

(826s) o
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Corner Posts.—Comer posts are generally made with square ends, 8 in. by
8 in., 10 in. by lo in., or lo in. by 12 in., and without taper. Heavier reinforce-

ment is used and should be increased in amount by placing extra pieces on all

four sides either at the middle or one-third points. The wire may be drawn
around the post or holes may be made through it by placing greased iron rods

at the proper places in the green concrete and turning them about occasionally

so that the concrete will not set to them. A short piece of pipe may be placed

through the mould and left in the post in order to provide a hole. Through

these holes the strands of wire may be stretched and some tightening device may
then be used. The post should be thoroughly cured before being strained by
holding a tightly stretched fence.

Bracing Posts and Braces.—Bracing posts should be placed frequently in the

fence line. A mortise for inserting a brace may be made in the upper end by
temporajily placing a block of the desired dimensions in the green post. This

operation requires considerable skill to prevent ruining the post. Some persons

prefer making an offset or bracket on the post. Others mould the post and brace

together at the same time.

Braces are made and reinforced like line posts. The ends must be moulded

to a bevel in order to fit the offset or bracket in the post. The wire brace is

commonly used, but sudden strains are liable to crack the top of the line post

to which the wire is fastened. Another brace between the first and second line

posts and slanting in the same direction as the concrete brace will remove such

danger. A mass of concrete run around the ground end of the brace will fix it

securely.

Gate Posts and Hitching Posts.—Gate posts are made in the same manner as

comer posts. Hanging is accomplished by using a hinge with a clamp strap

which entirely encircles the post. Fasteners are attached in the same way.

Holes for bolt hinges are sometimes made in the post during the moulding. Large

iron washers should then be placed between the post and the nut. If a hole is

desired for a fastener, the hole should first be made by inserting a piece of gas pipe

in the green concrete.

Hitching posts are merely line posts. Wrought-iron clamp straps make
better attachments for holding the rings than holes through the post, which

weaken it.

Vineyard and Arbour Posts.—As plenty of gravel is usually found in sections

where grapes are grown, concrete posts are very convenient in the culture of

grapes. A light line post will serve the purpose. If wire or an iron piece is not

used to support the vines, an offset or bracket should be made on the post to

hold the cross arm. The cross arm may also be made of concrete. Some growers

prefer to erect a light line fence, using smooth wire from post to post as a means
of supporting the vines.

Arbour posts are constructed in the same manner as vineyard posts. The
skeleton work may also be made of concrete.
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SECTIONAL CONCRETE

COTTAGES

PROV. PAT. 15156 17.

Sections delivered ail ready for

assembling by unskilled labour.

Adaptable to any plan and size.

THE SECTIONAL SYSTEM OF CONSTRUCTION
insures SPEEDY ERECTION. NO shuttering, or

timber is required, except for joinery. It is,

therefore, ECONOMICAL and has the advantages

of HOLLOW WALLS.

Sole Manufacturers—

PERRY & CO. (BOW) LTD
56, VICTORIA STREET, LONDON, S.W. 15,

to whom all enquiries should be addressed.



The Hot Water Problem

and Building Schemes.

EsSEX"Portable --

RANGE viTH Ba^iLeys

Pd^tervt"Geyser"
SIDE BOILER j^a

A handy Hot Water Supply
for sink only.

Bailey's Patent Bath Boiler and
Portable Range will give a hot

bath every half hour.

\

Bailey's Patent Non-Pressure System
will from an ordinary washing

copper give an unstinted supply.

WRITE
FOR

PRICES AND PARTICULARS.

CLARK HUNT & CO., LTD.,
MIDDLESEX IRONWORKS,

SHOREDITCH, LONDON, E. i.



BATTISCOMBE
&

HARRIS im
PLASTER SLAB MANUFACTURERS

AND
ARCHITECTURAL DECORATORS

WORKERS IN FIBROUS PLASTER

CHIMNEY PIECES

CEILINGS CORNICES

WORKS AND SHOWROOMS

-/7, N'ew Cavendish Street

LONDON
w I.

IV



Government Recognition
of the Coal and Labour-Saving Advantages

of the

INTER'OVEN
ff

Pa^calFs Patent (Regd.)

H.M. Office of Works and Messrs. Vickers, Ltd., are nsing

large numbers of '' Interoven '' Stoves in their ideal

Munition-Workers' Cottages.

THE STOVE
FOR

HOUSING
SCHEMES.

Thf INTEROVEN

"

THE "IXTEROVEX

"

As in Action for Cooking.
(Unfitted).

burns 50, less coal than a

cooking range, and is prac-

tically two stoves m one—

a cooking stove and a

sitting-room grate. It will cook for 8 or 9 persons, heat

a 35 gallon hot-water tank and heat a room all day with

ONE SCUTTLE OF COAL only. Easily fitted to

existing hot-water service and simple to fix.

A DISTRICT SURVEYOR'S OPINION ;

Winchcombe Rural District Council,
The Interoven Stove Co. Winchcombe, Glos..

Dear Sirs. Julu27lh.l9l6.
I hold a very high opinion of your " Interoven." I have had one in use

for several nnonths nowr. and it is the most economical cooker I have ever
seen I consider this combination surpasses what you claim for it in your
adverts. I shall be pleased to show it to any person in my district, as the

benefit derived is too great to be enjoyed fully without being shared.

Yours truly,
• Signed I CHAS. GARDNER,

Highway and Sanitary Surveyor.

Write for List " C " :-

The interoven STOVE C^ L^-^
156, CHARING CROSS ROAD, LONDON, W.C. 2.

Nil IMEKU\EN
(l'.isL.ill s Patent) in jCioo
I'ri/e Residence H. A,
Wflch, Esq , A.R l.B A ,

Architect, Gidea Hark
Competition,





Fibrous Plaster Ceiling Slabs
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The Systems of

TO-DAY and THE FUTURE
for Housing,

ARE

WINGET
Concrete Block Pier and Slab,

and Continuous Cavity Systems
of Construction.

SPEEDY ERECTION!
SOUND CONSTRUCTION!
WEATHER-PROOF

!

ECONOMICAL !

UPKEEP NIL!

Highest Award—Exposition de la Cite Reconstituee,
Paris, 1916.

WINGET LIMITED
Head and Registered Office ... 25, Victoria St., Westminster, S.W.I.
Telephone. .Vic. 8334 & 8335. Telegrams.." Wingetism, Phone, London.

Foundry and Engineering ^^'orks ... ... The Cape, Warwick.
Telephone ..Warwick 83. Telegrams... " Wingetism, Warwick."'

Paris Office ... ... 31, Rue de Mogador, Paris, IXe.

T 1 L /Central 30 13. r i ^ aw- ^ ^ d • »>lelephone .o /^ . • ., ot qo lelegrams... W inget, Pans.
LLjutenberg 67— 92. * " '

Established 1908 British then and ever since.



ASBESTOS-CEMENT
BUILDING MATERIALS
For the construction of complete Asbestos-Cement Buildings, Roofings, Outside

and Inside Walls, Ceilings, Partitions, etc. Used in the erection of Munition

Factories, Military Buildings, Hangars, Hospitals, Motor Garages, Schools, etc

Turners'

Asbestos Cement.

Building Sheets and Slates
ASBESTOS CEMENT BUILDING SHEETS are manufactured in large sizes, 8 ft. 4 ft.

and 4 ft. < 4 ft., and in all thicknesses from | in. to I in They are admirably adapted for

complete j'^sbestos-Cement buildings, Ceilings, Partitions, etc., and are unequalled for

lining damp walls.

ASBESTOS-CEMENT SLATES effectively resist the most rigorous climatic conditions,

will not rot, crack, shrink or crumble ; they grow^ harder with exposure to the weather.

Supplied! in various patterns and sizes. Full particulars on application.

Turners' Trafford Tiles.

TURNER'S TRAFFORD TILES represent a new form of Asbestos-Cement Roofing

designed to replace ordinary corrugated roof coverings, and are used for all classes of

work. They have great flexion strength ; they do not require paint or other preservative :

and they grow stronger with exposure to the weather.

Manufacturers :

Turner Brothers Asbestos Co.,
Ltd.

ROCHDALE, ENGLAND.



TIDNAMS Ij

^pSSre. ^ WISBECH.
Manufacturers of Tidnains' Patent

Reinforced Concrete
Fencing and Gate Posts

as supplied to the Admiralty, War Office, Road
Board, the principal Railway Companies, and

most of the County, Town and District Councils.

The

Cheapest

and "Best

Fencing

on the

3\4arket,

%-#^
ALSO MAKERS OF

Reinforced Concrete Posts for Building purposes.

Storey Posts and Main Posts of Farm Buildings to receive

Concrete Walling.

Concrete Telegraph Poles, Railway Signal Posts, Sleepers

and Seat Blocks, Lamp Standards and Guide Posts.

Reinforced Concrete Window and Door Heads,

Steps, Cills, and Coping.

Cattle Pens, Mangers, Cattle Troughs. Complete Pigstyes.

Beams and Girders for Bridges, &c.'

Catalogues on Applicalion.

Sole Proprietors of

Grimshaw's Patent Straining Ratchets for Wire Fencing.

Works: WISBECH and ARLESEY (Beds.).

Head Office: WISBECH.
Tik'grams :

" Tidnanis, Wisliecli." Telc]ilione : 187 Nat., Wisbech.



The Expanded Metal
Company, Limited

HEAD OFFICE :

York Mansion, York Street, Westminster, S.W. 1

Telephone : Victoria 8809 (2 lines). Telegrams :

" Distend, Vic, London."

Works: STRANTON WORKS, WEST HARTLEPOOL.
Telephone : 94 West Hartlepool (2 lines*. Telegrams: " Expansion. West Hartlepool.

SPECIALITIES:

Expanded Steel Sheet Reinforcement for Concrete. Diamond Mesh
Expanded Steel of the 3" mesh weights is most commonly used for reinforcing

concrete, and the lo and 6' meshes may also be used in some cases, the lighter

weights of the f and U' meshes are frequently used in concrete for encasing

steelwork. It is manufactured from mild steel, and is supplied in flat sheets of any

size within the maximum of 16 ft. x 8 ft. Its sectional area per foot run of

width shortway of mesh and its weight per yard super vary respectively from
1

' 1 25 square inches and 34| lbs. downwards.

" Exmet " Reinforcement for Brickwork is specially suitable for reinforcing

brickwork, concrete slab constructions, slab partitions, asphalt, etc. It is

manufactured from 24, 22 and 20 gauge mild steel, in 1^" , 7 , and 12 ' widths, and

is supplied in standard coils containing 270 or 75 feet lineal, dipped once in

Asphaltum paint.

Expanded Metal Lathings for Plaster

form an ideal key for plaster in ceilings,

steelwork encasing, solid and hollow par-

titions, exterior walls, and other plasterwork.
" B.B." Expanded Metal Lathing is specially

recommended ; it is manufactured from

26, 24 and 22 gauge mild steel, and is

supplied in standard size sheets 9 ft. x 2 ft.,

dipped once in Asphaltum pamt.

Expanded Metal Sheets—Steel,
Brass, Copper, etc. Practically any of

the meshes may be used for openwork

partitions, shop divisions, fencing, etc. ;

guards for machinery, windows, trees, etc.
;

lockers for clothes, tools, etc. ; baskets for

wastepaper, letters, etc. ; and similar articles.

WRITE FOR ILLUSTRATED JLINDBOOKS AND PRICE LISTS,

Patentees and Manufacturers of EXPANDED METAL



Concrete for Cottages

To ensure the best results use

The Highest Grade

PORTLAND CEMENT.

Specify an A.P.C.M. Brand:—

"J. B. WHITE & BROS."

" HILTON ANDERSON & CO."

•'NINE ELMS"

"ANCHOR"

"BURHAM"

" ARLESEY "

"VECTIS" &c.

Sole Manufacturers :
-

THE ASSOCIATED PORTLAND CEMENT
MANUFACTURERS (1900) LIMITED

Portland House, Lloyds Avenue,

LONDON, F.C. 3.

Telegrams "Portland, Telew, London."

Telephone -Avenue 5690 (Private Exchange).
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The non-poisonous Pigment

^pHE rapidity with which DIXON'S WHITE is deplacing

L WHITE LEAD is accounted for b}- the following

advantages which it is proved to possess over the latter

Non-Poisonous character.

Greater spreading and obliterating capacity.

Fineness and density of the "White."
Greater economy in use.

DIXON'S WHITE gives a better colour than any other

pigment and is the most economical to use. It is much
better than white lead and costs less.

One cwi. of '' Dixon's ]Vhite" obliterates a larger surface

than one cwt. of White Lead.

Write for full information and prices

—

DIXON'S WHITE, LTD.
Albion Wharf, Bow, London, E.

Xlll
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Lead Sealed

Pelican Brand
OF

Earle's Cement
^^
m
%

BY APPOINTMENT TO THE LATE KING EDWARD Vll.

Manufactured by

G. & T. EARLE (1912), Ltd.,

WILMINGTON, HULL.

Established over a Century.

Fine Grinding a Speciality

ALSO

Proprietors and Manufacturers of

Robson's
Brand of Cement

Established over 20 Years.



The South Wales Portland

Cement & Lime Co., Ltd.,

PENARTH, SOUTH WALES.
EST'ABLISHED ISSS.

CAPACITY 3,000 TONS WEEKLY.

Cement Works :—
PENARTH. MITCHELDEAN.

BRIDGWATER.
Telephone: -PENARTH, 299,300.

BRIDGWATER, 142.
BRIDGEND, 112.

Lime Works:—
PENARTH.
BRIDGEND.

Telegrams:—
"CEMENT, PENARTH."
"CEMENT. BRIDGWATER.
"LIME, BRIDGEND."

Manufacturers of

—

BEST PORTLAND CEMENT.
'ABERTH'AW LIME—LUMP i^ GROUND.

ARTIFICI'AL STONE.
Brands

:

SEVERN-DRAGON-C0L0SSU5
. Our Cement is gviAranleed to readily comply with all the requircmenls of Ibe

BRITISH STANDARD SPECIFICATION of MARCH, 1915.

Our DRAGON BRAND PORTLAND CEMENT—medium or slow setting-

is remarkably quick bardeoing and is pre-eminently suitable for REINFORCED
CONCRETE WORK. Being specially well ground it bas an unusually large percentage

of flour, and is very economical in use.

ON ADMIRALTY AND WAR OFFICE LISTS.



Specify and use only brands which
have passed the test of time

Leading Cement Brands
OF

THE

British Portland Cement

Manufacturers, Limited

4 LLOYDS AVENUE,
. LONDON, E.C. 3 .

Telegrams

Britporcem, Fen, London.*"

Telephone

6404 Avenue (Private Exebange)
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** Everyday Uses of

Portland Cement''
A Practical Treatise on the Subjects of

Cement and Concrete and their Uses.

350 Pages with 337 Illustrations.
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PUDLO
^2J:^e>

Dry and Economical Houses
are assured with Pudloed cement. Many
hundreds of houses with 2|-in. coke breeze
exterior walls have been waterproofed with a
two-coat rendering- of Pudloed Cement.

Concrete Blocks are waterproofed in several ways :

(i) By treating the face of the block during manufacture.
(2) By rendering the exterior face of the building after

erection. (3) By rendering the interior of the walls after

erection.

Also for Horizontal Dampcourses, Flat Roofs, Screeding
Concrete Floors, Jointing Drain Pipes—cheaper than with
neat cement—Lining Tanks and Cesspits, Mortar bedding
on porous bricks to prevent damp walls, Setting porous
stone copings and chimney caps and for well linings.

(Askfor Booklet 15 wku/i treats exclusively of Cottage building).

Used also or Damp Walls, Flooded Cellars, Leaking Tanks, Flat Roofs, Baths, Concrete Buildings, etc
Tested by Faija, Kirkaldy, Cork Univei sity, the British, Japanese and Spanish Governments, etc.

Used by the War Office, the Admiralty, the India Office, the G.P.O., the Crown Agents, the Office oi Works.
British ! and apart from patriotism the best ! Manufactured solely by KERNER-GREENWOOD & Co.i

Ltd., Dock End, Kings Lynn!
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